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PHOTOQ RAPH IC SOCI ETI ES. 

PHOTOQRAPHIC SOCIETIES OF THE UNITED 
KINODOM. 

The tollowiDg list of British Photographic Socictios has been com- 
piled from data supplied by their rcspoulive Socrotanos, cxcppt where . 
so indicated. In these instances no information has br'-^u received up 
to the time of going to press. 

• Societies marked w'lth an asterisk are athliated to fbe Ho\al 
Photographic Society. 

* The Royal Photographic Society of Gieat Britain. 

Founded 1853. 

Matrons. -His Majesty the King ; Her Majesty Queen Alcxaiidri. 
President . — Furley Lewis, F R.P S. 

Vi.ee -Presidcyits . — His (IrafC the Luke of Nowcast , 

C. Atkin Swan, ^1.13., B Ch (O\on), M 15 C S., F R .V S. 

Past- Presidents . — Sir Chailos Faatlako, P.R A , 1853 to 1855, Sir 
B’rederick Pollock, Lord Chief Baron, 1855 to 1869 ; James 
Glaisher, F.R S . 1869 to 1874 and 1875 to 1892 ; John Spiller, 
P.T.C., F.G S , 1874 to 1875 , Sir W do W Abney, K 0 B., 1892 to 
1894, 1896, 1903, and 1904, Sir II. JVuotuan Wood, M A., 1894 to 
1896 ; the Right Hon. the Earl of Crawtoid, K,T., F R S., 1897 to 
1900; Thomas R Hallmeyer, F.RAS, 1900 to 1903; Major- 
General J. Waterhouse, T A., 1905 to 1907 , J G S. Murameiy, 
A.RI.B.A., Hon. Follow, 1908-1910, the Right Hon. Lord 
Redeedale, G O.V.O., KGB, etc , 1910-1912, Chapman Joric^, 
P.I.O., F.C.S., 1912-1914 
Ordinary Membe7sof Cowial 
Adolphe Abrahamp. 

F. 0. Boyos 
^ D. Camcron-Swau. 

I[. Essciihigh Gorko. 

T. E. Freshwater. 

John H. Gear 
» F. T. Kollyor. 

\*\. 0. Hoppe. 

Ghas F. lustou 
Treasurer. — A, Herbert Liiott. 

Solicitor — Francis Ince. 

Auditors. — Messrs Galder Marshall and Ibbotson, Gh n tcred Account- 
ants, 90, Cannon Street, E 0. 

)ieetmgs . — Held at 35, Russell Square, London, W C. Weekly on 
Tuesday evenings, from Ootober to June inclusive 
Secreta/ry.-^, McIntosh, 35, Russell Square, London. 


G. Lam ley. 

Fii'iicst Marriage 
F. M.irtiii-Diiip*an. 

A J. Newton. 

Ghas. H. Oakdou. 

F. Houwick. 

E. Sanger Shepherd. 
J G. Warburg 
W L. F. Waaoll. 
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Aberdeen Photographic Association. — Pres ^ Alfred J. 
Wood. Meetings^ 154, Union Street, Tuesdays, 8 pm. Sec, 
James Milne, 38, ElmdeM Avenue, Aberdeen. 

Aberdeen Photo. Art Club.— Pres., John D. Stephen. Meetings 
220, Union Street, Alternate Thur.sday8 and Fridays, 8 p.m., from 
October 23 Sec., John Jlae, 19, St. Nicholas Street, Aberdeen. 

Aberdeen Century Camera Club. — /Vcs., Dr. Thomas ]\Iilne. 
Meetings.^ Monthly, 8 p.m, from September 39. Sec, J B. 
Philip, 8, Bclvidere Crescent, Aberdeen. 

Accrington Camera Club.— Pres., The :Ma>or. Meetings^ Market 
Chambers, Wednesdays, October to March; First Wednesdays, 
April to September, 7 45 p.m. Sec , John Bonnard, 1, Turkey 
Street, Accrington 

Accrington. Wesley Guild Camera Club.— P^r.s , Ooo. Black- 
ledgo. Wesley School, xVbbey Street. See., W. E. Ellis, 

36, Bccch Street, Accrington. 

* Acton Photographic Society. —P/es , A. IT C. Hughes. Meet- 
tng^, Churchliold Hall, Second and Fouith Wodncbdays, 8 p m., 
October to April. 6’ee., W. Ij Wright, 19, Churchficld Road, East 
Acton, London, W. 

Airdrie. — Monklands Photographic Society. — Pres., J W. 
Fordyoo. Meetings, Studio, Victoria Place, Tuesdays, 8 p m 
Sec., W. B. Hossack, Deverm Bank, Airdrie. 

Armley and Wortley Photographic Society. — Pies., Dr. T. H. 

Waddmgtou Meeting'^, Men’s Institute, Kidgo Road, Armley, 
'J’hurbda>s, 8 pm. Sec. H. Storey, 10, Edinburgh Torrace, 
Armley, Leeds 

*Ai>hbourne Photographic Society. — Pics., Rev. A. Gamhlo. 
Meeting^, Albion House, St. John’s Street, Third IMondays, 7 3C 
p 111 . Sec., J. A. Salmon, Circen Road, Ashbourne. 

Ashford. — Spelthorne Camera Club. — Pres , Rev. A. Thornton, 
M.A., IjLD Meetings, National Schools, Thursdays, 8 p.m. 
Sec , Cycil M. NeA\ca, School House, A&htord, Middlesex. 

Ashton-under^Lyne Photographic Society.— P»es., John W. 
Ken'Yorth>, J,P. Meetings, Old Square, Tliursdays, 8 pm 
Sec , T. Kershaw, C>l>n Isa, Srnall.shaAv, Ashton -undor-Lyne. 

Aston Photographic Society. Pies., Harold Baker. Meetings, 
Burlirigtori Hall, High Street, Thursdays, 8 p.m. Sec., R J 
Cooper, 86, Witton Road, Aston, Birmingham. 

Ayr Amateur Photographic Society. — David MeiKlu 
Meetings, 16, New Jiridgc Street, Mondays, 8 p.m. February, 
Sec., Arthur Tumor, Browery House, Ayr. 

*Balham Camera Club. — /^arfxcie/ars not i a eioeii front Secretary, 
Balham. - Cavendish Camera Club.— Pm., Thomas W. Barber, 
Meetings, L C.CJ. School, Fircroft Road, Alternate Wednesdays. 
8 p.m Sec., B. Gnlhthb, 39, Naihonno Avenue, Claphair 
Common, Loiid‘-n, S.W. 
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Banbur]^ and District Photojcraphic Society. —Meetings, 
Municipal Tochuiral School, First Mondays, 8 p.ni. Sec,, Seymour 
H. B<*alo, ** Oaerleon,” Banbury. 

Barnard Castle and District Amateur Photoj;rraphlc Society. 

— Pres, J. Vj Dont Meefing^i, Mason’s Booms, Fridays, 7 30 
p.m. Sec , F. lloUFworth, 3, Wilsou SticiJ., li.iMiard 
Barrhead Art Club. -Pres, Roy. Thomas- Ffok, M A. xMceting^, 
Studio, Water Hoad, First and 'I’hird Worlno.dajs, 8 p.iii. S>’C , 
Robert ColquhouD, 4, Mill Hoad, Barrhead. 

* Barrow Naturalists’ Field Club (Photog:raphic Section). - 

P/<3S., Juinea Frankland. Meetuigs, Gfimbyvhf '' St Clcorqe’s 
Square, Tuesdays, 8.15 pm. Sec., R. B. Domony, 190, ikuk 
Avenue, Barrow-m-Furnosa. 

Barry Y.M.C.A. Camera Club.— P»ys., l\raj -Gen IT. H Leo 
Meetings, Y.M.G A , Fridays, 7 30 p m. To r , ^laich See , A 
C. Wiite, 26 Canon Stioel, Barry, rrlamorj,^aiisliire, 

*natli Photos:raphlc Society.-— IVes., Rev. Jas. Pann. M A. 
Meetings, Royal Institution, AUernato Alonda^s, 8 p.ra , fiom 
October 16. Sec., C. A. Webberlcy, 49, Longfellow A\onne, 
Wollsvvay, Bath. 

Bitli and County Camera Club.-^Pres , Dr. R. A Baylis*? Meet- 
ings, Bath Church Institute, Altecnf*-te WGd^iosda\‘«, Iroin ('e'obor 
14, 8 p in Sec., Francis H Gray, Vino House, WcL>ton, Bath 

Batley Camera Club.— DemZ 

* Bedford Camera Club. -Pres., Chas V) Craddock. Meetings, 

Nownham Rooin^, SI (kithluM t’s Street, Mondays, 8 p.in. Sec , 
R. Wilson, 24, Goldingtcm Avenue, Bedford 
Beeston Photographic and Art Club. —P/es , Mian P. Wood, 
Meetings, Club Rooms, ChilvvoU Head, VlLoinatc Tuesdays from 
October 13, 8 p,in. Sec, Frne‘-t SIlo, IjiIju; (Uo\e, Bee^tfui, 
Notts 

*Belfast Central Camera Club. -P»c’.s,Jas Gamble Meetir^gs 
Assembly Buildings, Second Tncbdays, 8 p m. Sec , W. J. Rankin, 
jun., 11, Waring Street, Eelfabt. 

Belfast City Y.M.C.A. Camera Club.-'i’^f’*' , A. S. Cromie. 
Meetings. Y.M C.A , Wellington Place, First and Tlurd Tuesday &, 
8 p.m Sec., IT. Stanley, 16, Hushlield A.im'uc, Belfast 
Betfast University Camera C!ub.--Z’ies , Jt'hn Wylov, B V. 

Students’ Union, Belfast University, Second and Fouith 
Tueedavs, November to March, 8 p in. Sec J ^1. jMcCallum, 
7, Wellington Place, Belfast. 

Bellshill, V'.M. C.A. Camera Club. — Pres., Jas Mc\rthiir. Mnt- 
ing^, Y M.C A. 1’uosda>.s, 8 p.m. Sec , Alex Cauick, Y C.A., 
Bellshill, Lanarkshire 

* Belmont Camera Club.— Pw., Charles Radburn. Meetings, 

Sherwood House, York Road, Battersea, S W Sec., James 
Parsons, Belmont Works, Battordoa, London, S.W 
Bldeford Camera Club. — Pres., F. W. Hockaday Meetings, Bridge 
Chambers, Fridays, 8 p.m. Sec., d. II. Alford, Fo^keth, Bideford 
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'Birkenhead Photographic Association. E NowaJi. 
Meetings, Y M.C.A , Fridays, 8 p.m Sec , Verner Eickley, 145, 
Whetatone Tjanc, l»irkcnbead 

'Birmingham Photographic Society. —Pres., Howard S. Pearson. 
Meetings, 30, Exchange 13uildii)gs. New Street, Tuesdaj^s, 7 30 p m. 
Sec., Philip Dockor, 30, Exchange Buildings, New Street, Bir- 
mingham 

Birmingham Field Naturalists’ Club.- P7i7s., W B Grove, 
A. Mectinns, People's Hall, Tuesdays, 7 30 pin Sec., 
Horbort Thompson, 68, Cattle fold Road, Sparkhill, Biniiingham. 
Birmingham Municipal Technical School Photographic 
Society. — W J Ballaul Meeting.^, Technical School, 
■^Tonda^s, 7 45 p.m See , J. P. Ward, 98, BeJgrd\e Road, 
Birmingham 

Birmingham.— Camp Hill Old Edwardians Photographic 
Society. — Pies.. Geoigp H Ball, ]\1 A Meetings, (Jump Hill 
Grammar School, Mond,i\‘^, 7 45 p.m Kx,, November Sec., 
W. W. Hall, “The (Jlen, ’ Greenwood Road, Acocks Green, 
Birmingham. 

Birstall Photographic Society. — Pres., Albert Capstick. Meet- 
ings, {1 \x\xyc\i Institute, alternate Thursdays from September 24, 8 
p.m. See., William J3lakeley, The Pharmacy, Bir^iall, near 
Leeds 

'Bishop Auckland Photographic Society. es , Alfred 
Harbuin. Meehnq^,, 11 Silver Sttoet. Fridays, 8 p.m Sec», 
J. W Rochester, 17, Scutligatc Street, Bishop Auckland. 
Blackburn and District Camera Club.— iVes., IT Nov lie. 
Meetings, 29, Church St»-cet, Blackburn Second Tuesdays, 
8pm Sec., W. Ernest B.ilmo, 69, Revidge Road, Blackburn. 
'Blackpool and Fylde Photographic Society.— Pros., J. W. P. 
Jjoftos. Meetings, The bite House, Blackpool, Tuesdays, 8 p.m. 
Sec., Robert II I'lshcr, 43, (^rv-^til Road, South Shore, Blackpool. 
Blairgowrie and District Photographic Association. — Pres., 
Alexander Geokie. Meetings, George Street, Blairgowrie, Third 
Tuesdays, 8 15 p.m. 6Vc,I) S, Maclennan, Marchmont, Blair- 
gowrie. 

Blaydon and District Camera Club. — Pai ticulai s not rccemed 
from Secretary. 

Blyth and District Photographic Society. — es., Lord Ridley. 

Meetings, (Jlub Tfonse, Lynn Street, lilyth, First Alondays, 8 p.m. 
Sec., A D. Miller, 36, Lynn Stieot, Blyth. 

Bolton Camera Club.- -Pres., J, II. Galloway. jWeetoj;^, Bradford 
Buildingfj. Llawdsley Street, Alternate Wednesdays, 8 p.m., from 
October 7. iSVe., Fred Q. Atkinson, 316, BUokburn Road, 
Bolton, Lanes. 

Bolton Photographic Society.-— , C. K. Dalton, 50, Higher 
Bridge Street, Bolton. 

Bootle Amateur Photographic Society. --P/es.,W. R. Brewster, 
J.P. Meetings, Central Library, Wednesdays, 8 p.m. Ex., 
February. Sec., George Collings, 87, Queen’s Road, Bootle, 
Liverpool. 
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*Borougli Polytechnic Photographic Society. — Pres,^ P. 
Carden. Meetings^ 103, Borough lload, Wednesdays, 8.30 p.m. 
Sec.^ Alfred G. Buckham, 103, Borough lload, London, S.E. 

Boston Camera Club. —P)cs., Dr. C. W. Pilcher. Meetings, 
St. James’s Schools, Phrst and Third Tuesdays, 8 30 p.m. Secs., 
11. M. Hamos, 65, West Street, Boston, Liiicoli'shuc. 

^Bournemouth Camera Club. — Ptes., l-md Abiugcr. Meetings, 
Curns Hall, AlterniiD' Alondays fiom November 2, 8.15 p.m. 
See., ]\Iis8 Pen rice, 44, Lowthcr Road, Bt»uinemouth. 

Bournville Camera Club. — Pies., W. Meetings, 

Boarnvillo Stall Club, Pbr^b and Third Thursdays, 7 15 p m.,Ex., 
March Seci , G F CbarU(M>, 341, Maryvalo Road, Bournville, 
and Miss M Galliinoie, 155, Por*,horc Road, King’s Norton, 
Birmingham. 

•Bowes Park and District Photographic Society.— Pm., 

A. Allen Meetings, Unity Hall, Wood Gr..on, N., Mon- 
days, October to March First and Third Mondays, April to 
Septembei, 8 p in. Sec , Geo. L. Lingstroiii, 206, Vietona Road, 
Alexaiulri I’aik, Jjoiidon, N. 

Bradford Photographic Society.— P/cs., Ezra Clough. Meetings 
MochaiiK s’ Institiuto, Moiid.iys, 8 p.m. Sic , W. E Townend, 
14, MAiich'.'stcr Road, Bradfoid 

Braintree and Booking Camera Club. — The Instibuto. 

See., Edward Fenton, Rauic Road, Biamtrec. 

Brechin Photographic Association. —P/<’s’ , Wm. Shaw 
Adamson Meetings, ^lecliauics’ Institute, Second Wednesdays, 
8.15 p m. See., L). M. W'att, 5, Union Street, Brechin. 

Brentwood Photographic Society. - Di ad. 

Brighouse Photographic Society — Particulars not leccived 

from Secjcta'i y. 

•Bristol and West of England Amateur Photographic 
Association. — Pies., W. N Tribe. Meetings, 20, Berkeley 
Square, Clifton, Second and Fourth Prid.ivs, 7.30 p.m. Sec., 
E. J. L. Gardiner, 10, Leigh Road, Clifton, Bristol. 

•Bristol Photographic Club. — Pres , John Fisher. Meetings, 
Stuckey’s Restaurant, Wine Street, Alternate Wednesdays from 
October 21, 7 45 p m Sec., W. F. Kunor, 62, Arloy Hill, 
Bristol. 

Bristol Imperial Camera Club. - Pies., J. Fairdough. Meetings, 
Imperial Tobacco Company’s Olliccs, Bodrainster, Fortniehlly, 
6 15 pm, from November 12. Sec., C. Derrick, 1, Saltbrop 
Road, Bishopston, Biistol 

*Bromley (Kent) Camera Club.— Pr^s , T l^avis, J P. Meetings, 
Literary Institute, First and Third Fridays, 8 15 p.m. <SfC., T 
Arnold Bennett, 24, Widnioro Road, Bromley, Kent. 

Burnley Photographic Society. — Pres., Joseph Walton Meet- 
ings, Tuif Street, Tuesdays, *7.30 p.m. Sec., Joseph Murtagh 
140, Brunshaw Road, Burnley. 
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Burnley Mechanics’ Institution Camera Club.— Bov. A. 

Gray. Meetings^ Mechanics’ Institution, Alternate Thursdays, 
7.45 p.ra., from October 15. See , S. Uicbardson, 27, Slagg 
Street, Burnley. 

Bury Y.M.C.A. Photo$!:rapliic Society. J'res , 1C. W IMollor 
Meetings Y M.G A , TLict(li>.s, 7 45 p m. Sec , Janie- Speneei, 
100, Bury Stieet, Jleywood, Jjams 

Bury St. Edmund’s Camera Club.--75c.'?., (1. M (i. Culhmi. 
Meetings, Y.^I t’ A., First Tuf-day^. 8 15 m See., Alfred K 
Wiggin, 15, Breiitgovcl Street, Biiiy St. Edmund’s. 

Buxton Photographic Society. — , A. Wilks McetLiun, 

Oollinsons’ Caf*’, Spiing Gaidens, Second and Thiiisdays, 

8 p.m. Sec., H. ]^[lllcr, 18, Cio\v(‘stonch, Buxton. 

*Cambridge and District Photographic Club. --/'o? s 

not received Jrom SecreUety. 

Cambuslang Camera Club.— 7V<?s., David Freland. Mep'.ings, 
Ulub Boom, Moiriston Lane, U\ico monthly, Second ’I’bnrsd.iys 
and Fourth Tue^da}s, 8 p.m Se , Gavin Forr>u-,un, 14, Hank 
Street, Ctiiubufalang. 

Camera Club, -Meehngs, 17, John Street, Adelphi, W C , 

Thursdays, 8 30 pm Sec., H. Phdp, 17, John Street, Adoiphi, 
London, W C 

•Canterbury Camera Club.- J’/fs , Dr B Graham WiiB Meci- 
nigs, Gayw'^.od's Boimis, AUori au* Mond.iv-^, 'lom January 4, 
8.30 p.m Sec, F. If. B Snuoh, “Si. llGiom, ’ ^landc\illo 
Hoad, Cautecbn»> 

Canterbury Ladies’ Camera Club. /Vi’s , iMrs Wells Meetings, 
Gaywood s Booms, High Street Suond and Krmrth Tnrsdays, 
8 pni. Sec, Mis. 10 S. Austen, ‘'Dormans,” S Thomas’ Hill, 
Canterbuiy. 

Cardiff Camera Club. —Pailuuhn^not leccived from Secictcng, 

Cardiff Naturalists’ Society (Photographic Section).— Pm , 

Gilbert; D. Shopberd. Meetings, 6, High Street, Second Tues- 
days, 8 p.m. Sec., Arthur J. Morgan, 25, Alfreda Road, \Vhit- 
church, Glam. 

•Carlisle and County Amateur Photographic Society.— P?es., 

John Slack. Meetings, none this sc oion Sec , S. W B. Jack, 
19, Lowthcr Street, Carlisle. 

Carlisle. — Border City Camera Club. — Ttes., John Himtcr. 
Meetings, l^cuG this session See., John Robinson, 37, Warwick 
Boad, Carlisle. 

•Catford and Forest Hill Photographic Society.— Pm., Major 
Sir E. P\ Coates, Bart., M.P. Meetinqs, Daitmouth Hall, Forest 
Hill, First and Third Mondays, 8.15 p m. Sec., William Thoyer 
Browne, 73, Silverdalo, Sydenham, I.ondon, S.E. 

Central V.M.C.A. Photographic Club. — P?cs., J. C. S. Mum- 
mery. Meetings, Y.M C.A., Tottenham Court Boad, Alternate 
Wednesdays, 8pm, from November 4. Sec , H Brown, HcMel 
18, Y.M.C A., Tottenham Court Road, Ijondon, W C. 
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*Chelinsfurd Photographic Society. — Particulars not received 

from Secretary. 

*Chelsea Photographic Society. — Pres.^ F. Humphorson. Meet- 
mgs, South - Western Polytechnic, ^Maiireaa lloiid, Alteriiato 
Thursdays, 8 p.in , from October 8 Sec., L. II. Powers, 18, 
Glebo Plate, Chelsea, Lotidon, S W. 

^Cheltenham Amateur Photographic Society. — Pres., W. J. 
Gioev'"'.. Mertiaqs, 1, TmpeiiAl Stiuaie, Mceioate Wedneadays, 
8 pm , from Octolcr 14 See A K* Smithson, “ Rydal,” 
Hewlett Jtoad, Oheltonham. 

*Cheltenham College Photographic Society.— Pr^s., C. B. 
Youngman, M.A. Meeiingb, College Physics Laboratoiy. Sec., 
R. M. Towers, M A , 7, Oriel Place, Cheltenham, 

♦Chester Society of Natural Science (Photographic Section). 

Ptes , Frank MicAinO', Oro'.veiior Museum, Third 

Tuesday*^, 8 pin. See., I rank :5impson, Groo\cnot Museum, 
Chester. 

Chester Y-Al C.A, Camera Club.— 7b , T. C Johnson. 

Meethif}-^, None this Sec , Albert TI Matthews, St. 

John’'. House, liittk Ho. John Sir^ect, Chester. 

Chichester Photographic Society. - F. 13. Tompkins 

Mectmq'i, rochnical Jiistituto, Tuoodays, 8.15 p.m. Sec., J. W. 
liatnes, Clyde IloU’-'', Chuliostcr 

♦Chislehurst Photographic Society. Ib<»s., Rev James Dawson, 
M A MeeiLHijii, Society’s Rooms, ('town Lano, Alternate Mondays 
8 30 p m Sec , A J. Dawson, The Rectory, Chislohurst. 

Choiiey Photographic .Society. -- 7b r-j , Richard Gill Meetings, 
Ibimroise Cottage, Ijibiary Street, Second Wednesdays, 7 30 p m. 
Sec , H R. Doming, 8, Pall Mall, Chorlcy, Lancs. 

‘City of London and Cripplegate Photographic Society.— 

Pres., Jesse J Dutlor Meetings, Cripplegate Institute, Second 
,ind Fourth ]\I«)ndaiys, 7 30 p.m. Sec., Harold Kawlinsoii, 87, 
Roman Road, Ilford, Essov 

City and Guilds (EHngincerIng) College Photographic 
Society. -Dead 

Clapham Carlton Camera Club. —Ibcs, Major Frank Johnson. 
Meetings, Clapliarii CdrIt,on CJnh, Fnst 'rhiiisdays, 8 pm. Sec,, 
Trank St\le5, 31, Englewood Riad, Clapham Common, London, 
H.W. 

Cleveland Camera Club -Pirs, J. J. Burton Meetings, Tho 
Studio Clarendon Road, ^liddlesbrough, Mondays, 8 p m., from 
Ortobor 5. Sec , Arnold Bennett, Spriugioyd, 'I'ho Avenue, 
Lmthorpo, Middlesbrough. 

Coatbridge Photographic Association. -Ptes., Robert II. Hobbsi 
Meetings^ Carnegie Library, Second and Fourth Thursdays, 8 p.m* 
See., William McAiioh, 3, Albany Street, Blairhill, Coatbridge. 
Coatbridge Co-operative Camera Club. — Pres., John Thom 
Meetings, Library Hall, Last Fridays, 8 p.m. Sec., William Bell, 
29, Alexander Street, Coatbridge. 
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Colne Camera Club. — Pres , J. J. Hartley Meetings, Vivary 
Buildings, Fridays, 8 pm. Sec , J. H. Kay, 107, Langroyd 
Boad, Colne, Lancs. 

*Constitutional Club Employees* Camera Club.— , F. M 

Remnant Meetings, Constitutional Club. Sec , A. C. Webster, 
Constitutional Club, Northumberland Avenue, London, W.G. 

Cork Camera Club. — Pre^ , John Day. Meetings, Crawford School 
of Art See,, J. J. England, Crawford School of Art, Cork. 
Cornish Camera Club. -Pres , R. Pearce Couch. Meetings, The 
Studio, Penzance. See , Henry Stewart, 6, Causewayhead, 
Penzance 

Cornwall Royal Polytechnic Society.— Pres , Lord St. Levan. 
Meetings, Polytechnic Hall, Falmouth, First Tuesdays, 3 30 p.m. 
Sec., E. W. Newton, 4, Cross Street, Caniboine, Cornwall. 

•Coventry Photographic Club. — Pres, E. 1\ Wilson. Meetings, 
7, Little Park Street, Wednesdays, 8 pm. Slc., G O. Seymour, 
56, Holyhead Road, Coventry. 

•Cowes Camera Club. -Pres , W T Mahy. Meetings, Town Hall. 
None this session. See , (’has. S. Paxton, Rose Bank, Gurnard, 
Cowes, l.W 

Cowlairs Co-operative Society Camera Club.— i 'res , John 
Smart. Meetiiujs, 2G4, Spriogburii Road, Ciiasgow, Lafat. Fridays, 
8 p.m. Ex., March Sec , Alex. Porter, 70, Kcppochhill Road, 
Glasgow. 

•Croydon Camera Club - Pres., II. P. C Harpur Mieiings, 
128a, George Street, \/ednesdays, 8 pm. Sec., W, 11 Claypoole, 
B.A., 53, Ashburton Avenue, Addiscomhc, Croydon. 

Culcheth Camera Club. — Ptes,, M. H. Kenyon. Meetingsy 
Culcheth School, Newton Heath, Third Mondays, 8 p.m. Sec., 
A. Lindley, 6, Aldred Street, Failsworth. 

Cwmaman Amateur Photographic Society. -Pres., T. Morgan 
Meetings, The Institute, Alternate Wednesdays, from Novem- 
ber 4, 7.30 p in. Sec., James Williams, 11, Railway Row, 
Cwmaman, Abcrdare, 

Darwen Photographic Association. — Pres., J. W. Smith. Meet- 
ings, Arch Street, Thursdays, 8pm Ex , ^larcli. Sec., George 
Williams, 25, Hindle Street, Darwen 
Dennistoun Amateur Photographic Association.— Pm., Wm. 
Robb Taylor. Meetings, 27, Hillfoot Street, Wednesdays, 8 p.m 
Ex., April. Sec., John IMacdonald, 135, Hill Street, Dennietouri, 
Glasgow 

•Derby Photographic Society.— P?^*!., Rev Canon Wild. Meet- 
ings, none this sesf-ion. Sec , E. Collier Green, 27, Friar Gate, 
Derby. 

Derby. — Midland Railway Institute Photographic Society. 

Pres., Ma]or L Sandwith. Meetings, M.R. Institute, First Mon- 
days, October to March, 7 30 p.m. Ex. March. Sec., William 
Smithard, 15, Cromwell Road, Derby. 
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Dewsbury Photographic Society. — Pies., Albert Lylos. Meetings, 
Central Liberal Club, llond Street, Mondays, October to March, 
8 p.m. Sec., Joseph Garsido, 45, Ilealds Hoad, Dewsbury, 

Doncaster Camera Club.— L. E. Burgess. Meetings, New 
Science Koom, Guild Hall, Second and Eourth Tuesdays, 8.15 
p.m. See., John T Blackbhaw, 52, Span^yke Street, Doncaster. 

Dover Institute Photographic Society.- Pies., Ernest Pam. 
Meetings, The Institute, Second Thursdays, 8 30 p m. See., 
Ohsi‘5 C Maisb, 7, High Sticcl, Dover 

Dukinfield Photographic Society. — Pres, Dainel Pirth. 
Meetings, Co-operative Hall, Wednesdays, 8 30 p.m. See., J W. 
Carey Titterington, 23, Old Hoad, Dukinlield 

Dulwich College Science and Photographic Society.— Pr/;s., 

G. T. Henderson. Meetings. Dulwich College, Friday'., 7 30 p.m. 
Sec., J. A. Toniiysoii-Sinith, Iv^holmc, Dulwich Common, 
London, S E. 

Dumbarton Co-operative Camera Club.— P/es., Joseph llac. 
Meetings, 46, High Street, First and Thud Tuesda^h., 7.30 p m. 
Sec., Robert Clark, 19, Rochcad Plaoo, Dumbarton. 

Dumbarton. -Denny Institute (Photographic Section).— 
Pros., Sir Arch. Deimy, LJj D. Meetings, Denny Institute, 
Altoriiabe Mondays, 8 p in., from November 2. Sec , Robt. M. 
Fortune, Photographic Laboratory, Leven Shipyard, Dumbarton, 

*Dundee and East of Scotland Photographic Association.— 

J^ws. Vaii0<4S C. Baird. Meetings, Unucrsity College, Dundee, 
First TliLiisda>s, October to April, 8 pm. Sec., James Slater, 
Rosemount, Camphill Road, Droughty Ferry. 

Durham City Camera Club. -'/bes, John Morson. Meetings, 
None thi.s session. Sec,, Arthur E. Thwaites, Camborne House, 
The Avenue, Durham. 

* Baling Photographic Society. — Pres., G. B. Clifton. Meetings, 

Town Hall, Wednesdays, 8pm Sec , Major Bartlett, The 
Studio, Town Hall, Ealing. 

* Eastbourne Natural History Society (Photographic Sec- 

tion). — Pres., F. Bolton Button Meetings, Technical Institute, 
Fourth Thursdays, 8.15 p.m See., Albert J. Fellows, 7, Susans 
Road, Eastbourne. 

*East Kent Scientific and Photographic Society.— Pres., 
Dr. Graham Wills. Meetings, Beasey Institute. Wednesdays, 
8 p.m. Sec., A. Lander, 17, High Street, Canterbury. 

Eastwood and District Photographic Society.— Pies., Rev. 
F. W. Cobb Meetings, Boys’ Schoolroom, First and Third 
Tuesdays, 7 30 pm. Sec. Tom Smaller, Blonhomi House, 
Eastwood, Notts. 

^dgworth and District Photographic Society. — Pres., Major 
Booth, J.P Meetings, Edgworth luslitute, Mondays, 7.45 p.m. 
See , Herbert Whitehead, 301, Bolton Road, Edgworth, near 
Bolton. 
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Edinburgh Photographic Society. B. Glodc Ouyor, 
Meetings, 38, Castle Street, First Wednesdays, 8 p.m. Hec., 
George Massjo, 10, ITart Street, hldin burgh. 

Edinburgh PhotographicClub —Pres ,K GlodoGuyer. Meetings, 
38, Castle Street, Second Thursdays, 8 p.ni., October to May. 
Sec , T. Barclay, 26, Blackford Avenue, EdinbiKgh 
Edinburgh. — Heriot Camera Club. -/Vrs, XL B Koir, 
M A., B.Sc Meetings, Cl oor^o Henot’s School, Second F«jda\s, 
8 p.m Sec , W If Canieion 19, Teviotdiilo I’laco, Edinburgh. 

* Epsom Literary and Scientific Society (Photographic 
Section).— Meetings, Committee Hoorn, CiiIjIic Jlall, Mf'ntlily 
in Winter. Sec., J. I j. Lemprieie, 6, Castle Cottages, Ensom. 
Erdington Photographic Society. — Pies,, Tliog. A Samis 
Meetings, The Chuich TIouso, Mondays, 8pm Sec , Alex E 
Campbell, 21, Oakfield Uoad, Erdingtun, Birmingham 
Everton Camera Club. -P/es, C. F Webb, B Meetings, 3, 
Village Gio\c, Liverpool, Tuesdays, 8pm Sec , Willi.im A. 
Mackie, 106, Snaofell Avenue, Tiie Biooic, Livoipool. 

Exeter Camera Club. — Pics , J. IXmton L.iko Meetings, B.i-rnfiold 
House. Sec , lleniy N. Tanner, 23, Ualejgli Bead, Kxcier 
*Fakenham Literary, Field, and Camera Club. -P/fv , A. 
I^igby, M A. Meetings, Lecture Hall, Tuesdays, 8 p m Sec , 
J. C Holton, Fakeiihain, 

Faveraham Institute Photographic Society. -7 VC’s , Captain 
G. Hooper. Meetings, The Institute, East Street, Monthh, 
8.15 p m. See , W'm. V/lntirig, Or>pnrige, FavLisliam. 

Fenton Photographic Society. ~P}C% , James 1. Mvatt Meet- 
ings, Heron Cros'’ Connnl Schools, Second Tbur‘«»days, 7 45 p ni. 
Sec., S. G. Ghallmor, 113, High Street, Fenton, StalTs. 
•Folkestone and District Camera Club. -Vies., Alderman F 
Hall, J.P. Meetings, Tcohiiical Institute, Fir^t and Third Thuis- 
days, 8 15 p.m. Sec., H. Wheeler, Church Street, Folkestone 
Fort William and Di.strict Photographic Society. — Pics , 
Shcrifi Maloolm. Meetings, None tins sc'^aon. See., D. S. 
Young, 66, High Street, Fort William. 

Gateshead and District Camera Club.— Pres., Councillor Robert 
Wilson. Meetings, 99, Windsor Aveinic, Gateshead, altornato 
Wednesdays, 7.30 p m., from October 7 Mx., February. Sec , 
Ralph Dickman, 206, Prince Consort Uoad, Gateshead. 
•Glasgow and West of Scotland Amateur Photographic 
Association. — Pres., Jas. W. Mackenzie. Meetings, ito, West 
Regent Street, Gla'jgow, First and Third ]\Iondays, 8 p.rn. Sec., 
Gilbert S. MeVean, 125, West Regent Street, Glasgow. 

Glasgow Eastern Photographic Association.— Pm?., James 
Robin. Meetings, 12 v, Jjaudressy Street, Thursdays, 8 p.m. See., 
Samuel Muir, 101, Saltmarket Street, Glasgow 
Glasgow (South) Camera Club.— Prr.?., W. C. S FY-rpusson. 
Meetings, 43, Bankhall Street, Govanhill, Tuesdays, 8 15 p.m. 
Sec*, John Baird, 164, Kings Parx Road, Mount Florida, Glasgow, 
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Glasgow Corporation Electric Tramways Camera Club. 

— Pics , Robrrt Lawson. Aft'c/i/zj^SjH.iyburn Street ]>opot. /Sec., 
James A. H. Ilailoy, 65, Dumbarton Road, Partick, Glasgow. 
Glasgow.-- St. George Co-operative Society Camera Club. 
— 2'Vz' 6*., Robert Talk. Mectitup, 40, Gladstone Street, Alternate 
Mondays, from Ootobor 12, 8 p ni. See , A. F Galt, 1, Wood- 
burn Place, Sandy lord, Glasgow. 

(ilossop Dale Photographic Society.— 

Gloucestershire Photographic Societ y- -i'zfs , U Knowles 
McetiiK]'], IVcbiiical Scliouls, First and Third Tuesdays, 8 15 p.m. 
Sec., Ghas. J. Scc'tt, Ifa'^fiold, near Gloucester 
Govan— Kinning Park Co-operative Camera Ciub.—Pres., 
Wm. G. Stalk. Meehnijs, 6, Langlands Road, First and third 
Wedne^idays, 8 p.m. /tJcc., J) C Ton.ir, 893, Yoker Road, Yokor, 
Ch dr bank, Glasoow 

Grangemouth Amateur Photographic Association.— PaWteu 

^nts ant iccciird jiohi Sccictaiy 

Graiige-over-Sands Literary and Scientific Society (Photo- 
graphic Section). - • Pres , Dr. Lowther Meetings, Victoria 
ll.ill, Fii^t and Third Mondays 8 p.m. Sec., G. Vickars-Gaskell, 
Park Road, Grange ovor-Sands, L-incfi. 

Grantham Photographic Society.— P^^s., Thos. Stow. Meetings, 
The Guildhall, First and Third Tuesdays, 8 p.m. Sec., J. G. 
Rothamley, 22, Gladstone Terrace, Grantham. 

Graphic Society, Plymouth.— P/t^s., G. F. Treleavon. Sec., I. S. 

iiawker, Mutley House, Plymouth. 

"U.VV.R, Literary Society (Photographic Section).— Prea., 
Col. the lion G. F Fdgeumbo. Meetings, 44, Eastbourne 
Terraco, Paddington, W. Sec,, Alfred (r. Joues, 44, Eastbourne 
Terrace, Paddington, London, W. 

Greenock Camera Club. — P/cs., John Macaulay. MeeUngs, 
21, Kilblaiii Street, Tliur.sdays, 8 p.m. See., Johu Flockhart, 28, 
Nicolson Street, Gieeriock, 

^Grimsby and District Camera Club. — Particulars not received 
from Secretary. 

^Guernsey Photographic Society.— Pres , A. T. Do Sausmaroz. 
Meetings, iJ^oao this hCssioii. Set , Miss Mabel A, Randell, Grove 
End, T)oyle Road, Guernsey. 

Guisborough Fine Art and IndiLstrial Society.— Par fica/ars 
not received JioJii Secretaiy. 

*Guy’s Hospital Nur.ses’ Photographic Society.— Pr^s., Miss 
L. V. Haughton. Meetings, Nurses’ Homo, Guy’s Hospital. 
Sec., Miss i\I. Smith, Guy’s Hospital, London, S.E. 

’^Hackney Photographic Society. J Gnce. Meetings, 
Hackney Baths, Tuesdays, 8 p.m. See., Walter Selfe, 24, Pombury 
Road, Clapton, London, N.E. 

Halifax Scientific Society (Photographic Section). —Pres., 

W. Mo C. Bottomley. Meetings, Hanover Soliool, Hop wood 
Lane, AUcniats Tuesdays and Fndays, 7.45 pm , from Sept. 29. 
Sec., Alex. G. Naylor, 24, Abbey Walk, Halifax. 
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Hallside Co-operative Camera Club. Alexander Aird. 
Meetings^ Victoria Hall, Alternate Fridays, 7.30 pm., from 
January 16. Sec.^ William Boyd, 58, llallsido, Newton, near 
Glasgow. 

Hamilton Natural History and Photographic Society.— Pm., 
James Ellis. Meetings^ Public Library, First and Second Tues- 
days, 8 p.m. Kx , April 6Vc., James Smollie, Braefindon, 
Allan shaw Street, Hamilton. 

* Hammersmith -Hampshire House Photographic Society. 

— Pres., G. Hawkings. Meeting^ Hampshire House, Thursdays, 

8 30 p.m Sec.^ 0. Dell, 431, North End Koad, Walham 
Green, Loudon, S W. 

* Hampstead Photographic Society. — l*jes.. Professor \V. M. 

Flinders Petno. Meetings, Stanfield House, Prince Arthur Roiid, 
Second Wednesdays, 8 45 p.m. Sec , H. Novil Smart, 3, North- 
wick Terrace, St. John’s Wood, Tjondon, N W. 

Handsworth Photographic Society. — Pies, Philip Whitehou.se 
Meetings^ 20, Soho Hoad, Thursdays, 8 p.m. Sec., A. E. Teague, 
67, Whitehall Road, Handsworth, Birmingham. 

Hanley Photographic Society ( Y. MX. A.). -JVes., S A. Cutlack 
Meetings, Y O.A. Rooms, Tuesdays, 7 43 p m Secs., G. T. 
Boulton, 125, Gilman Street, Hanley , and W. T. Walley, 59, St. 
John’s Street, Hanley 

Hartlepools Photographic Society.— Pm., S Stiover Meet- 
mgs, Technical College, West Hartlepool, Oceasioiial, T 30 p m. 
Sec , R. S. Bowman, Castlowood, Elm Grove, West Hartlepool 
Haslemere and District Camera Club. — Pk’s., Nelson K. 
Chernll. Meetinq'i, Educational Mmeum, Haslemere. Sec., 
E W. Swanton, Educational Mu.soum, Haslemere. 

Hastings— East Sussex Arts Club. --Pres., A. W. Strutt. 
Meetings, none tins session. Sec., W. J. Watson, Woodleigh, 
St. Helen’s Paik, Hastings. 

Hebden Bridge Photographic Society.— P/cs , Sam. Greenwood. 
Meetings, Secondary School, Second and Fourth Saturdays, 7 p.m. 
Sec., Edward B Gibson, Croft Terrace, Plebden Bridge. 

Henley - on - Thames Y.M.C.A. Amateur Photographic 
Society. — Particulars not received from Secietary. 
Herefordshire Photographic Society.— P? e.? , A. Watkins, J.P. 
Meetings, 76, Eign Street, Hereford, First Tuesdays, 8 15 pm. 
Sec., Cecil Gethon, 9, St. Nicholas Street, Hereford. 

Horwlch Institute Amateur Photographic Society.— Par- 
ttculars not received from Secretary. 

•Hove and Brighton Camera Club. — W. Chater Lea 
Meetings, 4a, Castle Square, Brighton, Second and Fourth 
Mondays, 8 15 p m. Sec., Reginald J. Perry, 33, Tillstone Street, 
Brighton. 

Huddersfield Naturalist and Photographic Socie^.>-Pres., 

Fred Lee. Meetings, Technical College, Alternate Thursdays, 
from October 4, 7.30 p.m. Sec., A. G. Ellis, Almondbury, 
Huddersfield. 
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Hull Photographic Society. — P/es , J T Dyson. Meetings, Grey 
Street, Tuesdays, 8 p.ra Sees , 11 l*roiidlovo, 52, Ifutt Street, 
Hull, and C. A. Manning, 54, Walgi.ive, Hull 
*Ibis Camera Club. — 7Ve,s., T. C. Dewey. Meettng<i, 142, Holborn 
Bars. Sec,, K F. Simons, 142, Holborn Bars, London, L C 
Idlers’ Camera Club. — J^articulars nol i ece^i ed f^ovi Scaefary. 
MIford Photographic Society.— P?rs , H F Jofl. Meetings, 
Cecil Hall, Wednesdays, 8 pm. 6Vc., Whittingham, 20; 
Norfolk Road, Seven King's, llfonl, 

Ilkeston Arts Club. — Vies., The Mayor. Jlteting^i, Free Library, 
Pbrst Fridays, 8pm Er., April. See , Arthur Smith, 
Ashville, Catherine Avenue, Ilkeston. 

^Ipswich Scientific Society.— Pi <?s., Notn*. Snell. Meetings, The 
Museum, Phrst Wednesdajs, 8 p.m See., H Do Beer, 93, London 
Road, Ipswich. 

Ipswich Social Settlement Camera Club.— Pits , Sir Daniel 
F Goddard. Meetings, Social Scltlenient, Fore Street, Alternate 
^Mondays, 8 p in , from October 12 Sec , P’redk. G. Mallelt, 
Montgomery, Bishops Hill, Ipswich. 

•Isle of Man Camera Club. — PiCs , W. Beck Sec, T. S. 

Qualtrough, 76, Buck’s Road, DougU*^, Isle of Man 
•Isle of Wight Photographic Society.— P?^'., Piof. J l^Llnc, 
P\R.S.,D So il/ipeinif/s, none this session Se( ,H P’ Hawknis, 
146, High Street, Newpoit, l.W. 

Keighley and District Photographic Association. - Pies., 
^r. S Dean. Meetings, ^techanics' Institute, ii regular, 7 30 p.m. 
Sec., R. Warnes, 7, Low Stioct, Keighley. 

Kendal Photographic Society. — Pws., Colonel Dr Cockill 
Meetings, Public Libi.iry, Tuesdays, 7 45 p.m Sec , C. S. 
Webb, 2, Aikrigg Villas, Kendal. 

•Kennaway Photographic Society. -Pres., the Rev. Prebendary 

H Pj. P\ix. McUings, 16, Salisbury Square, PbC., List Mondays, 
5 30 p m. Secs., W. R. C. Cooke and J. P^. Young, 16, Salisbury 
Square, London, E.C. 

Kettering Photographic Society. ,T. G. Phraser. Meetings, 
Church Institute, as arranged, 8 p.m Sec., Pirnest Claypolo, 
112, Hawthorn Rotad, Kettering. 

Kidderminster and District Photographic Society.— 

Arthu** Naylor. Meetings, Kingsley Buildings, Kiddcrmmster, 
Mondays, 8.15 p.m. Sec., U. W. West, 12, Birmingham Road, 
Kidderminster. 

•Kingston-on-Thames and District Photographic Society. 

— Pres., Dr. A. Dash wood Howard. Meetings, E'roe Library, 
Kingston-on-Thamea, Mondays, October to March, 8.15 p.m. Sec., 
Albert J. P. Hayes, “Avondale,” Birkenhead Avenue, Kingston- 
on-Thames. 

King William’s College Photographic Society.— J. D. 

Paul. Meetings, King William’s College. Sec., P. L. Richardson, 
King William’s College, Castletown, Isle of Man. 
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Kirkcaldy Photographic Society. — Pres., John K. Melville 
Meetings, Pot Marjorie’s House, High Street, Tuesdays, 8 p.m 
Sec., Andrew Murdoch, 22, Sang Uoad, Kirkcaldy. 

Kirkintilloch Amateur Photographic Association. — Pres., 
ilobort Smith. Meetings, Club Room, Broadcroft, Last Mondays, 
8.15 p.m. See., John V. :McLellan, 69, Cowgate, Kirkintilloch. 

Lancaster Photographic Society.— . R. T. Simpson Meet- 
ings, Stone well, Mond.ajs, 8 p.ni. See., Gcoigo K. Scott, 13» 
Northumberland Stiect, Morecambe. 

Leeds Camera Club.— Pres.. Roboit Belhs Meetings, Leeds Insti- 
tute, Cookridge Street, Mondays, 8 p m. Sec., Krnest A. Crick, 
Oakheld, Cros^gates, near Leeds. 

Leeds Photographic Society.— JVes , Thomas W. Thornton. 
Meetings, Leeds InsHtuto, Cookndge Street, Tuesdays, 8 p.m. 
See , Robert Mackay, G9, Albion Street, Leeds. 

Leek Photographic Society. — Pres., J. Hall, J.P. Meetups, 
Alexandra Club, Mondays and Thursday’s, 8 p.m. Sec., Piank 
Bradley, Park Tiodgo, Vioirage Road, Leek, Stalls. 

♦Leicester and Leicestershire Photographic Society. -P? ps., 
H. E. Baker. Meetings, Co-operative Buildings, Union Street, 
Leicester, Wednesdays, 8 p.m. See , liy. C Cross, 80, Harrow 
Road, Leicester 

Leicester Literary and Phiiosophical Society (Section G, 
Photography). — Pres., J. T. Craig Meetings, Council Room, 
Museum, First and Third Tuesdays, 8 p.m Sec., W. i’ailey, 
15b, Caiik Street, Leicester. 

Leigh (Lancs.) Photog»'aphic Society.— iVes., Albert L. Makin- 
son. Meetings, ]\rarkc*t Buildings, Market Place, Alternate Thurs- 
days, 8 15 p.m., from November 12. Sec., L. E Wood, 21. The 
Avenue, Leigh, uancs. 

Leighton Buzzard Camera Club.— Pr^s., Lionel dc Rothschild. 
M P. Meetincp, The Institute, North Stiect, Second and Fourth 
Thursdays, 7.30 pm. Sec, W. S. Currie, Vandyke Road, 
Leighcon Buzzard. 

Leith Amateur Photographic A sociation. — Pres , George 
Clcland. Meetings, 6, Charlotte Street, Last Tuesdays, 8 p.m. 
Sec , J. L. Manclark, 2, Kirkgato, Leith. 

Lewes Photographic Society. —Pres , G J. Wightman. Meetings, 
Town Hall, Ehrat Tuesdays, 8.15 p.m Sec., P. W. Davey, Moat 
Cottage, St Michaels, Lowes 

Lewisham Century Works Camera and Art Cju^— Pres., 
L. \V. Smith. Meetings, none ibis session. /Sec., W. H. Mern, 
38, Blagdon Road, Lewisham, London, S.E. 

Lewisham Y.M.C.A. Camera Club. --Particulars not •received 
jroin Secretary. 

Lincoln Amateur Photographic Society.- iVes., R. 0. Minton. 
Meetings, Board Room, Newland, Fridays, 8 p.m. hx., April. 
Sec., W. Otter, 12, IBroadgate, Lincoln. 
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•Liverpool Amateur Photographic Association.— -Pm , Col. 
Charles i>rowii ridge, V.D MeeUng^^ 9, Eberlo Street;, Thursdays, 
7.45 p m Sec.f Alex W J^uncaiisou, B.Sc , 9, Ehcrio Street, 
Liverpool 

Liverpool Central Y.M.C.A. Camera Club.- Ptt’s , P 0. 
CroBwell. MceltngSy Y.JVI C A., Mount l^loasaat. Scc.^ J. Graham, 
26, Alfred Hoad, Birkenhead. 

*Londor and Provincial Photographic Association. — - ?Jecf~ 
mgs, Pood Keform llestaurant, b’urnival Street, 10 0 , Thursdays, 
8 p.m. Sec., Ernest Human, Birehdalc, ’^/oiaiaudb Avenue, 
Wanstoid, Essex. 

London County and Westminster Bank Photographic 

Society. —Pen ticidars iiot 'tcceived from Sccietary. 

•London County Council Camera Club.— G. F. Brown. 
Meetmgs, County Hall, Spring Gardens, S W , First and ^biid 
iMondays, 5 45 p m. Sec , Wallaro L. Jenkins, 3, Spring Gardens, 
Charing Cioss, London, S.W. 

Londonderry Camera Club. — Pres. Sit R Newman Chambers. 
Meetings, 12, Strand Road, First Wodnesdiiys. S(C., R W 
Savillc, 61, Bccchwood Avenue, Londonderry. 

Longton and District Photographic Society. — Pn; s 

nut 'ieceue i fiom Secietra y 

Loughborough Photographic Society.— Prrs , W. W. Coltman, 
J.P. Meetings Chureli Lads’ Brigade Kail, Wond^ate, Altorualo 
Pridays, 8 p.m., from October 25. Ex , Match. SlC , J. F 
Underwood, 7, Middleton Hoad, Loughboiough. 

•Maidstone and Institute Camera Club. - Pie^ , F. J Arglca. 
Meetings, Church Institute, Alternate Monday^', 8 pm., from 
October 5. Sec , W. J Corke, 29, Charles Stinet, ^Taidstone. 
•Malvern Camera Club.— Pnjs., Stanley Baldwin, M.P Meetings, 
Priory Place, Church Street, First and Third Mondays during 
winter, 8 15 p.m. Vlx., May. Sec., J. Bate Nickolls, F.C S., 
The Exchange, Malvern 

•Manchester Amateur Photographic Society. — Pies., Walter 
Johnson. Meetings, 5, Carr Street, Tuesdays, 7 50 pm. Sec., 
George M. Morns, 9, Ghandos Road, Chorlion-cum- Hardy, IMan- 
chestor. 

Manchester Photographic Society. -Pm, o^car E. Tavlor. 
Meetings, 135, Deansgato, Second Mondays, 7 oO p.m. Sec., 
Stewart G. Ogden, T^leadow Bank, Urmstoii Lane, Stretford, 
Manchester. > 

Manchester Camera Club.— Charles Dawson, 54, Queen 
Street, Manchester. 

Manchester— Simpson Memorial Camera Club.- -Pres , Dr. A. 

T. Lakin. Meetings, Simpson Memorial, First and Third Pridays, 
8 p.m. Sec., G. W. Dunn. Lightbowne Road, Moston, Man- 
chester. 

Manchester Y.M.C.A. Photographic Club.— P/^s., H. Dumler 
Meetings, Y.M.C.A., Last Thursdays, 8 p.m. Sec , James Shaw, 
Y.M.O.A., Peter Street, Manchester 
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Margate Photojcraphic and Scientific Society.— -Par Hculars 
not icccxved from Secrelmy, 

*iVlarylebone Camera Club.— Pr«., Frank O’B. Ellison, M.D. 
Meetings^ 38, Upper George Street, Mondays, 8 p.m. See , 
Harold G. Bailey, 10, Fulham Place, Paddington Green, 
London, VV. 

Midlothian Photographic Association.— Pm., "Robert Thomson. 
Meetings^ 5, St. Andrew Square, Edinburgh, First and Third 
Thursdays, 8 p.ip. S:c,, Ch.as G. Thornton, 172, Dairy Road, 
Edinburgh. 

Mill Camera Club. — Pm , bl H »To}nson. Meetings, none this 
session. S‘'c . W Swindon, River Cottage, St Paul’s Cray, Kent. 

Morpeth Y.M.C.A. Camera Club.--7Vcs , Alderman G. B. Bain- 
bridge. Meetings, Y M C.A., Mondays, 8 pm. Sec.^ James 
Whittle, 30, Budge Street, Morpeth. 

Alotherwell Young Men’s Institute Camera Club. - - Pies , 
A. R. l^’loicnco Meetings^ Voimg Men’s Institute, Alternate 
Mondays, 8pm, from Octobrtr 5. Sec., Charles Findlay, 
Ghnon.hy, Mill Road, Motherwell 

* Nasmith Photographic Society. — Pm., Rev. Martin Anstey, 
M A. Meetings, 3, Bridew'cll Place, B C., Second Fridays, 
6 30 p m See , F, W. Cannon, 81, Waddon Road, Croydon. 

Nature Photographic Society. — Pm., E. J. Bcdfoul. Sec, 
H. Vrmytago Sanders, 26, Charing Cross Road, London, W.C. 

•Nelson Camera Club.- Horace Eastwood Meetings, Co- 

operative Buildings,**Forcst Street, Tuesdays, 7.45 p.m. Sec , 
lle'‘bert L. 54, Perev Street, Nelson, Lancs. 

•Nelson Photographic Society^.— P^cs., A. E. Normington, M.B. 
Meetings Victoria Hall, Scotland Road, Tuesdays, 7 30 p.m. Sec , 
Henry H. BoethanCj 98, Brunswick Street, Nelson, Lancashire. 

Newcastle-upon-Tyne Camera Club.— Pr^s, J. Walton Lee. 
Meetings, none this session Sec,, George C. Urwin, 22, Tenth 
Avenue, lieaton, Newcastle-on -Tyne 

Newcastle-on-Tyne SI. Paul’s Congregational Church 
Photographic Society. Pres,, Rev Archibald W. Jackson, 
B A. Meetings, Church Hall, Monthly, 7.50 p m. Sec,, William 
Buchan, 9, Duiham Street, Newcastle-on-Tyno. 

Newcastle (Staffs.) Camera Club. — Pm., R. Ridgway. Meet- 
ings, Studio, London Road, Fridays, 8.30 p.m Sec., A. C. Fisher 
18, Barracks Road, Newcastle, Staffs. ’ 

New Mills and District Camera Club. — Pm., James P Chottlo. 
Meetings, Union Road, New Mills, Last Thursdays, 8 p.m. Sec,y 
Alfred Whitehead. 20, fjoa Street, New Mills, Derbyshire. 

Newport and Monmouthshire Camera Club. — 7*m., Rev. 
D. E. Llewellyn-Jonos. Meetings, Y.M.C A , Commercial Street, 
Mondavs. 8 p.m. Sees., H. B. Redmond and H. S Kelly, 126, 
Stow Hill, Newport, Mon. 

Night Photographers, Society of. — See., RuBsell Burchalli 
Camera Club, 17, John Street, Adelphi, London, W.C, 



1915] 


AND photographer’s DAIIY COMPANION. 


327 


Normanton and District Camera Club.— Fred Thorne. 

Meetings, (Juild Boom, Wakefield Road, Alternate Tuesdays, 

7 45 pm, from October 6. Sic., A. Rogers, 36, High Street, 
Normanton, Yorks 

^Northamptonshire Natural History Society (Photographic 
Section). — Pres , H Alanficld, M.P. Meetings, 63, Abmgton 
Street, Northampton, Irrcgulai, 8 p.m. Sec., J. Dickens, junr. 
102, Abmgton Street, Northampton. 

•North Middlesex Photographic Society. — Pres., Louis 
Dick Meetings, Hanley Hall, Sparsholt’ Road. Crouch Hill, 
Wednesdays, 8 15 p.m. Sec , K G. Jlidi^e, 88, Ambler Road, 
Fin'iburv Paik, London, N. 

•North Wilts Field and Camera Club. — Pres, Rev. K. H. 
Goddard, M.A Meetings, Technical School, Swindon, First and 
Third Tuesdays, 8 p.m Sec., Owen W F. Thomas, Gwcndlej, 
Westlecot Road, Swindon. 

Northwood Photographic Society.- J^res , Donald McMillan. 
Meetings Council Chambeis, none this setsion. Sec , F. K. 
Hamel, Chilteru, Northwood, ^liddlesex 
•Norwich and District Photographic Society.— Pr«s., A. E.Coe, 
Meetings, Castle IMnseum, Norwich, First Mondays, 8 p.m. 
Sec., R J. Dcif, Peoria Uou‘^e, 16, Park Lane, Norwich. 
•Nottingham Camera Club.— Pics., Thomas Wright. Meetings, 
3Iochanics’ Institution, Thursda>8, 7.<15 p m. Sec., H. Newson, 
Nocthcoto House, Radelifle-on-Trciit. 

Oldham Photographic Society. — , John Fullalove. Meet- 

ings, Trust Duildings, Manchobter ' eet, Thursdays, 8 p.m. 
Sec., Heibert Harrison, 93, iMiddlclon i oad, Oldham, Lancs 
Oldham Bqui table Photographic Society.— Pres., James Hut- 
chinson, Meetings, Co-operative Room, Bottom o* th’ Moor, 
^londaya, 7 30 pm. See., Chailes Lodger, 6, Airey Stiect, 
Oldham. 

Oldham Lyceum Photographic Society.— Pres., Arthur Andre>.'. 

Sec., J B. Ellison, The Lyceum, Oldham. 

Orchestral Photographic Society. — Meetings, 13, Archer Street, 
W., Fust and Third Frida\B, 11 a m. See., Herbert H. Haintou, 
Cartref, Lee.sido Crescent, Goldcis Green, London, N.W. 

•Oxford Camera Club.— P/cs , Sir W. J. llerschel, Bart. Meetings, 
University Museum, Alternate Mondays, 8 p.m , from October 5. 
Sec., Miss E Gifford, 76, Banbury Road, Oxford. 

Padiham Photographic Society.— Pres., F. C. Long. Meetings, 
Technical Inscitute, Alternate Tuesdays, 7.30 p.m., from Septem- 
ber 29. Sec., J. RollinsoD, 30, Blackburn Road, Padiham. 
Paisley Philosophical Institution (Photographic Section).- 
Pres., Thomas Scott, Jr. Meetings, 28, Oakshaw Street, Fridays, 

8 pm. Sec., Alex M. Wilson, 53, Neilston Road, Paisley. 
Partick Camera Club.— Pres., W. Fraser Smith. Meeivngs,^^!^, 

Pool Street, Wednesdays, 8 p.m Sec., John Roberts, 54, Dudley 
Drive, Hyndland, Glasgow. 
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Pathfinders Photographic Circle.— Meetings, 187, High Holborn, 
Second Tuesdays, 7.30 p.m Sec., Alfred V. Drew, 46, Dishops- 
gate, London, E.C. 

Peterborough Photographic Society. — Pres., George Kirkwood, 
M.D. Meetings, Church iQstifcuto. Sec., Percy G Field, 79, 
Taverners Road, Peterborough. 

* Photographic Society of Ireland.— Pr£*s., W. N Allen. Meet- 

ings, 35, Dawson Street, Dublin, Alternate Thursdays, 8 p.m., from 
October 15. , March. Sec., John Howland, 133, Strand 

Hoad, Sandymount, Dublin. 

*Photoniicrographic Society. — Pyes., G. Ardaseor Meetings, 62. 
Ohandos Street, W.C., Second and Fourth Wednesdays, 8 p m. 
Sec., J. G. Bradbury, 1, Hogarth Hill, Finchley Hoad, Hendon. 
London, N.W. 

* Plymouth Photographic Society. — Pres., W. H. Mayno. 

Meetings, The Athemeum, Alternate Fridays, 8pm, from 
January 15 Sec., S. Tajlor, junr., 196, Union Street, J^Iymouth. 
Plymouth Grammar School Photographic Society. — Pres., 
0. W. Bracken, B.A Meetings, 'Fhe Grammar School, Third 
Friday'^, 4 30 pm Ex , June. Sec., R. M. White, M A., 20, 
Oaprera Terrace, Plymouth. 

•Polytechnic Photographic Society.— Pics., Howard Farmer. 
Meetings, 14, Langham Place, W., Widneedays, 8 p.m. Sec , W. 
Howard Musson, 309, Regent Street, liondon, W. 

•Portsmouth Camera Club.-* Pres., S. Dawo. Meetings, 52, Kim 
Grove, Southsca, Wcdneaaays, 8 15 p m. Ei., May. Sec.. James 
C. Thompson, 23, Elm Grove, Southsea. 

Preston Camera Club. — Pies., J. Toulmin, J.P. Meetings, 
Stanley Chambers, Lancaster Road, Mondays and I'hursdays, 
7.45 p.m. Sec., William Cowpcrthwaitc, 46, Hawkins Street, 
Preston. 

•Preston Scientific Society (Photographic Section).— P? £5., 
George Howarth Meetings, 119a, Fishergato, Tuesdays, 8 p.m 
Sec., W. Gragg, 45, Kingfisher Street, Preston. 

Preston Pictorial Photographic Society.— Pres., G. A. Booth, 
Meetings, 89, Fishcrgate, Fridays, 8 pm. Sec., H. Ainslio Cox, 
4, PowiB Road, Ashton, Preston, 

Prudhoe and District Camera Club.- Pres., E. W. Swan. Meet- 
ings, Co-Operative Society’s Rooms, Alternate Fridays, 7.30 p.m., 
from October 9. Sec , Charlc.s H Hall, 26, Beaumont Terrace, 
Prudhoe-on-Tyne. 

Rawtenstall.— St. Mary’s Church Institute Camera Club.— 

Dead. 

•Richmond Camera Club.— Pres., O. H. Rodman, M.D. Meet- 
ings, Castle Assembly Rooms, Thursdays, 8.30 p.m. Secs., A. H. 
Etherington and G. G. Andrews, L. and S. W. Bank, Hiohmond, 
Surrey. 

Rochdale Amateur Photographic Society.— Pres., Isaac Ren- 
shaw. Af(gefin<7S, 244a, Yorkshire Street, Wednesdays, 8 p.m. Sec., 
A. F. Barnes, 25, South Street, Rochdale. 
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•Rochester Naturalists’ Photographic Club. —Particulars not' 
received from Secretary, 

Rodley and District Photographic Society.— S. Walker. 

Meetinqs^ Society’s Rooms, Town Street, Rodley , Thursdays, 8 p.m. 
See , I£. OroB.sloy, West Royd, Rodley, near Leeds. 

•Rotherham Photographic Society. — Pres., C. H. Moss, 

Matings, Frederick Street, First and Third Tuesdays, September 
to \pril, 8pm Ex., October. See , Henry C. Hemingway, * 
Tooker Road, Rotherham. 

•Rugby Photographic Society. —Pres., A. K. Morgan. Meetings, 
I'bysics Laboratory, Rugby School, iMoiithly. Sec., A H. Brett, 
105, Bath Street, Rugby. 

•St. Albans Camera Club.— , T Askwith. Meetings, Tan- 
ken illo ILon^o, Homeland, Alternate Fridays, 8.15 pm , from 
No\<'iubftr 27. Sec.. P. T L%hor, Dm ham House Cnmberland 
Road, St Albans. 

St. Andrews Photographic Society. — Pres., Professor J. Scott 
L<mg. Meeiimp, 108, South Street, irregular, 8.15 p.m. Sec., 
Peter A Pinlayson, Largo Road, St. Andrews. 

St. Clements Press Photographic Society. —Pres , George 
Baton Halt. Mccfinr/s, Veterans’ (’l.ib, Hund Court, Jlolborn, 
Second and Fourth Thursdays, 7 30 p.m., Saturdays, April to 
September Sec., William Turnoi, 31, Seven Sisters Road, 
Holloway, London, N. 

St. Helens Camera Club.~Pi<’s., F H Latham Meetings, 32, 
Church Street, Tuesdays, 8pm Sec,, J Whittaker, 158, Win- 
dleshaw Road, St. Helens. 

Sale Photographic Society. . C. M. Dorman. Meetings, 
Reform Club, Wednesdays, 8 p.in. Sec , H Peddar, Heath 
Villa, Brooklands, Cheshire. 

Salisbury Camera C\uh,— Dormant. 

Scarborough and District Photographic Society. — Pres., 

J. F. Adnams. Meetings. Museum, Mondays, 8 p m. Secs., T. 
F. Brogden and Frank Foster, 92, North Marine Road, Scar- 
borough. 

Scottish Photographic Pictorial Circle.— W. S. Crocket. 
Meetings, 200, Buchanan Street, Glasgow, First Wednesdays, 

8 p.m. Sec., Thomas Cailylo, 4, Bank Street, Paisley. 

Scunthorpe and District Camera Club.— Pre-s., Dr. Behrondt. 
Meetings, Kimberley House, Clayfield Road, Alternate Tuesdays, 
7.30 p.in., from November 3. Sec., E. Palfreeman, 37, Clayfield 
Road, Scunthorpe, Lines. 

Shaw Church Institute Photographic and Art Society.— Pr^5., 
H. Buckley. Meetings, Church Institute, Fridays, 8 p.m Sec., 
John Maiden, 91, Rochdale Road, Shaw, Lancs 

Shaw-Crompton Camera Club. — Pres., H. F Williams, J.P. 
Meetings, Club House, Gollinge Street, Daily, 7 p.m. Sec , Urban 
Sellers, Fern Bank, Shaw, Lancs. 
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*5heffield Photojcraphic Society. — Pres., Henry S. Nutt, 
Meetings^ Builders’ Exchange, Cross Burgess Street, First and 
Third Tuesdays, 7.30 p.m. Ex., March. Sec., II. Merrill, Clevo- 
don. Meadow Head, Sheihcld. 

Sheffield and Hallamshire Photographic Society.—iVe.s , 

W. J. Williams. Meetings, Wentworth Cafe, Piiistone Street, 
Second and Fourth Wednesdays, 8 pm. Sec,, Tom Vasey, 725, 
Ecclesall Eoad, Sheffield 

Sheffield Friends' Schools Photographic Society.— Prt’s., 
H. C. Watson. Meetings, Friends’ Schools, Harlshead, First and 
Third Wednesdays, 8 p.m. Sec., John Varloy, 238, Staniiiforth 
Road, Attercliffe, Sheffield. 

Shettleston Co-operative Camera Club. - Pies.,!}. Hannington 
Meetings, 304, Mam Street, Mondays, 8 p.m. Sec., W. B. 
Whyte, 61, Mam Street, Shettleston, Glasgow. 

Shotts Camera Club.— JVes., John McKmght Meetings, Strath- 
fillan Place, Thursdays, 7.30 p m. Sec , Robert Fisher, 2, Green 
View, Shotts, Lauaikfahiie. 

Shropshire Camera Club. — Dead. 

*Sidcup Camera Club. — Pr«s., Hr. Simon. Meetings, Public 
Hall, Hathorley Road, none this possion. Sec,, C. S. (.'oombes, 
Brookdale, Longlands Park Road, Sidoup. 

Skipton —Craven Naturalists and Scientific Association 
^Photographic Section). Pies., H C.irr. Meetings, Art 
Schools, Irregular, Sec., Rennie Hodgson, 15, Belgrave Street, 
Skipton. 

Slough Photographic Society. — Pres., James Andrews. Meet- 
ings, Leopold Institute. Sec , R Hallam, 58, Windsor Road, 
Slough. 

Small Heath Photographic Society. —Pres., Chas. F. Hayward. 

Meetings, Council Schools, Somervilio Road, Alternate Thursdays, 
8.30 p m., from October 1, Sec , H. Smith, 1, Miller Street, 
Birmingham. 

*Southampton Camera Club. — Pres., W. Burrough Hill. Meet- 
ings, Philharmonic Hall, Mondays, 8 p.m. See., Charles M. 
Cooper, 203, Shirley Road, Southampton. 

South Devon Teachers’ Camera Club.— Pz-es., A. W. Searley. 
Meetings, Various, First Saturdays, 2.30 p m Sec., Chas. Mole, 
Broadhempston, Totnes. 

•Southend-on-Sea Photographic Society.- The Mayor. 
Meetings, Technical Institute, First and Third Tuesdays, 8.15 
p m. Sec., W. J. Sparrow, 20, Burdett Avenue, Westclifi-on-Sea. 
•South Essex Camera Club. -JVe5.,Thos. H. B Scott Meetings, 
Carnegie Library, Manor Park, Second and Fourth Wednesdays, 
8 p.m. Sec., A. E, Farrants, 74, Clavcring Road, Wanstcad 
Park, Essex. 

•South London Photographic Society.— Pri;s., H. C Beckett. 
Meetings, Central Library, Peckham Road, Mondays, 8 p.m. 
Ex., March. Sec,, The Hon. Secretary, The Central Library, 
Peckham Road, London, S.E. 
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South Shields Photographic Society.— Pres., A E. Cowling 
Meetings^ Coiigreg itional Hal], ()(can Road, First and Third 
Tuesdays, 8 p.ia, See., Hariison Burgess, 6, Bright Street, South 
Shields. 

Southport Photographic Society. — Pres , Dr S Tordoff. 

MrclingSt 9, Corporation Street, Monda\s, 8 p.m. See., J. R. 
Riwlinsou, 4, Maple Street, Southport. 

•South Suburban Photographic Society.— P?es.. John Nixon, 
Meeiinqs, 1‘lough Hall, Lewisham, Wcdncsdi«ys, 8 p.m. Sec., 
A Ij F.iirl>ank, 07, Boyne R)ad, I ‘uvisham, Loudon, S E. 

Spell Valley Literary and Scientific Society (Photographic 
Section). -P/es , Joseph l\a^c Matings, Field Head, Livcr- 
s'*dgo. Second and P'ourth Thursdays, 8 pm. Sec., Walter 
Caiman, 4 (iranvillc Street, HcekmondvMke. 

Staiford Photographic Society.— Z^7cs , W. J. Line. Meeii^igs, 
P^iwko’s Studio, First and Third Mondays, 8.15 p.m. Sec., A. 
Lconaid Yapp, Augusta House, Tithe Barn Road, Stafford. 

*Stalybridge Photographic and Scientific Society. — Pres., 

\V. H Rhode*?. Meetings, Fieo Library, Tuesdays, 7.45 p.m. 
Sec , Fred Whitaker, 195, Huddersfield Road, Stalybridge. 

Stockport Photographic Society. — Pres , S B. Hooley, Meet- 
ings, 'Masoriic Hall, Second and Fourth Thursdays, 8 p.m. Sec., 
C. A. Baines, 46, Wellington Grove, Stockport. 

Stone Photographic Society. — Pte.s , W. Meakm, Meetings, 
Congregational Schools, La.st Wednesdays, 8.15 p m. Sec , R. D. 
llothcnngton, 15, Arthur Street, Stone, Staffs. 

Stourbridge Iiustitute Camera Club. Ptes., Major J. R T 
Mathews. Meetings, The Institute, Third Wednosdayb, 8.30 p.m. 
Sec., Chas. Pld livason, 154, High Street, Stourbridge. 

* Stratford.— G.E.R. Mechanics’ Institution (Photographic 
Section).- -Pres., A. J. Hill. Meetings, G E R. Mechanics’ Insti- 
tution, Store Street, Wednesdays, October to May, 8 p.m. Ex., 
March. Sec., A. Woolford, 16, Grove Green Road, Lcytonstono, 
London, N.PL 

Streatham Photographic Society. — Meetings, At Secretary’s 
residence, MonthU , 8 p.m Sec , Charles Wills, 88, Pendle Road, 
Streatham, London, S.W. 

^Sunderland Photographic Association.— Pr^s., Wm. Milburn. 

Meetings, Subscription Library, Alternate Thursdays, 8 pm., 
from October 29 Sec., V. Ashton ]\tilburn, 8, Thornhill Park, 
Sunderland. 

Sunderland and District Camera Club. — Pres., Octavius G. 
Wilmot. Meetings, Taylor’s Studio, Holmesidc, Alternate Tues- 
days, 8pm., from October 6. Sec., Charles H. Griffiths, 112, 
Sorloy Street, Sunderland. 

Sutton and District Photographic Society. — Pres., Alfred 
Olough. Meetings, Sutton Mill Institute, Irregular. Sec., J. 
Bentley, 7, Eastfie'd Place, Sutton-in-Craven, near Keighley. 
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Sutton Photographic Club.—Dead 

Swadlincote Photographic Society. - S. Bragge. Meet- 

ings^ Free Library, Alternate Thursdays, 8 p in., from Septem- 
ber 24. Sec,y T. W. Pittam, 90, Wilmot Koad, Swadlincote. 

*Swansea Camera Club. — Particulars not received fiovi Sccretaiy. 

Tam worth and District Photographic Society.— Pres., W. T 
Garrick. Meetings, 15, Market Street, First and Third Tuesdays, 
8 p.m. Sec., Miss D. B. Bird, 15, Cherry Street, Tamworth. 

♦“Times '’Camera Club.- Pres., J. P. Inland. Meetings, Times Oflico» 
Printing House Square, E.C. See., W. Goen, Times OJhcei 
Printing House Square, London, E.O. 

Todmorden Photographic Society.— Z'lgs , H Barker. Mceiings, 
Studio, Well Lane, Tuesdays, 8 pm. Sec., John W. Howoitb, 
5, Stones Terrace, Walsden, Todmorden. 

♦Tollington Park Old Tollingtonians Society (Photographic 
Section). — Moribund. 

•Torbay Camera Society. — Pres., Colonel Macmullon. Meet- 
ings, Wellswood Hall, Torquay, First Wednesdays, 3.30 p.m. 
Sec., Dr. Harley Gough, Glenallon, Toiquay. 

•Tunbridge Wells Amateur Photographic Association.— 

Pres,, K. li. Ashton. Meetings, Dudley Institute, Fust Wedneb- 
days and Third Thursdays, S 15 p.m. Sec , A. G. Batting, 16, 
Calverloy Road, Tunbriage Wells. 

Tynemouth (Borough of) Photographic Society. — , 

Burdua Bedford. Meetings, None this session. 6Vc., Joseph R. 
Johnston, 96, Linskill Terraco, North Shields. 

•United Stereoscopic Society. — Pres, Dr. S. Walsho Owen. 
Sec., A. T. Mole, 39, Westbero Road, Wc4 Hampstead, Jjondon, 

N.W. 

•Waddon Camera duh.—Pariiculais not leteivcd from Secrelatg. 

Wakefield Photographic Society. — Pres , VI Keightley. Meet- 
ings, Church Institute, Allornato Fridays, 8 p.rn , f rom J anuary 
15. Sec., F. J. Baines, Frampton Villa, Horbury, near Wakefield. 
Walkley (Sheffield) Camera C\ub,~^ Meetings, Club Booms, First 
Thursdays. Sec,, S. Hall-Dowmng, 288, &uth Bead, Walkley, 
Sheffield. 

Wallasey Amateur Photographic Society.— Pres., S. K. Thack- 
ray. Meetings, 43, King Street, Egremont, Alternate Monday-, 
8 p.m., from January 4, Sec., William Hayes, 110, Brighton 
Street, Beacombe, Wallasey. 

Walsall Photographic Society.— Pres., Aid. Peter Bull, J.P 
Meetings, Ajeado Assembly Hall, Mondays, 8 p.m. Sec., W. T. 
Comer, 4 and 6, Arcade, Walsall. 

•Walthamstow and District Photographic Society.— Pres., 
J. S. Fairfoull. Meetings, The Hall, Vestry Koad, Walthamstow, 
First and Third Mondays, 8 pm. Sec., S. Brigdeu, 8, College 
Koad, Walthamstow, Essex. 
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^Varrington Photographic Society.— Pm. < A. Davis. Meetings, 
Old Academy, Tuesdays, 7 45 p m. Sec., J W. Rowland, 96, 
Ellc^mrro Road, Lower Walton, War»-ii)gton. 

Watford Camera Club and Photographic Society.— Pm., 

The Lady Kbary. Meetings, 100, High Strtiot, Thursdays, 8.30 
p.m Sec., W. Rusi^dl Thomas, Limecoto, Derby Road, Watford. 

Wellcome Photographic Club. H. S. Wellcome. Meet- 

ings, Wellfwjirio tjiub, DarLfotd. Sec, Harold King, Wellcome 
(^lub, Dartford, Kojit 

West Bromwich School Camera Club. — ^ , D. ]\lartin 
Robot ts, M \. Mcctuigs, Municipal Secondcary School, Tut •'days, 

4 30pm Secs., b' Law and 15 Summers, Municipal Secondary 
Scliool, \V('st Jiromwich. 

West Calder Camera Club. - Dead. 

’VV^estminster City School Camera Club. — Pm , D-. L. H. 

Stovons. Meetings, The School, Mondays, 4.20 p m. Sec., W. M 
Daniels, 32, Hogarth Hill, Goldors Crton, Tiondon, N.W. 

West Norwood Camera Club. --7^/ £•<?., W. Huntington, 15 Sc. 
Meetings, Jj C C Toclmit al Institute, Thursdays, 7 30 pm. Kx., 
May. Sec., A 0 Fit Id, 28, Ilminstor (lardeiis, Loudon, S W. 
West Stanley Photographic Society.-- -7 'm., A. Bolam. Meet- 
Luns, Station Jtoad, Wednesdays and Saturdays, 7 30 p.m. Sec., 
R Simpson, 9, Co-Opeiative Terrace, Stanley, Durham. 

*West Surrey Photographic Society. — Pies., Dr. Pearson. 

Meetings, St. l^richael’s Pandi Rooms, Altc-niato Wednesdays, 
8 30 p m , from No\cmbcr 11. Kr , March. Sec., J. Isaac, 
27, Lindoro Road, Battersea Kiso, London, S W. 

Whitby Camera Club. - 7Vc5., William Brown Waterloo 

Studio, Floworgate. Sec., Woodhousc Parkinson, Ocean Read, 
West Cliff, Whitby. 

Whitley District Camera Club. — Pres., George Watson. Meet- 
ings, Exchange Buildings, South Parade, Alicniato Thursdays, 

5 p m , from October 8 See , Frcdk. Wm. \\ ibou, 55, Roxburgh 
Tenaco, \\ Intlcy Bay 

Widnes Photographic Society. — G. J Warner. Meet- 
ings, Bedford Chambers, Alternate Tuesdays, 7.45 p m , troin 
October 13. Sec., W S. Knowles, 87, Victoria Road, Widnes. 

*Willesden Photographic Society. — Pies., William Bullcch* 
Meetings, Pfdytoehnic, Pnoiy Park Road, Kilburn, Mondays, 
October to April, 8 p.m. Sec , J'h Harold Ridlcr, 7, Bramshill 
Road, Harlosden Lohdon, N.W. 

‘Wimbledon and District Photographic Society. — Pm., 
T. W. Deiriiigton. Meetings, Technical Institute, Gladstone 
Road, Thursdays, 8 p.m. Sec., Frederick J. Gittins, 11, Kingsley 
Road, Wimbledon. 

Wishaw Photographic Association. — Pm., Thomas Brown. 
Meetings, Studio, Russell Street, Irregular. Secs., R. Tolfer, 
Glasgow Road, Wishaw , and R. Andrew', Kirk Brae, Wishaw. 
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Wolverhampton Photographic Society. H. Ilolcroft. 
JdeetmgSy Technical School, ^^ro<^Lllar, 8 p.m Sec , A. Jlobinson, 
Dinmorc Cottage, Ponn, Wolverh^mipton. 

•Woodford Photographic Society. — Vie^ , F. G. Fmler. 
MeetittgSf Wilfiid Liawson Hotel, First, Second and Third Wed- 
nesdays, 8.15 p m , October to April. Scc.^ F. G. Ernler, Murton, 
Chelmsford Hoad, Woodford, 1‘Ls'icx. 

•Woolwich Photographic Society.— Pres , Charles Chu/chill. 
Meetings^ Old Town Hall, First and Third Thursdays, 7 30 p m. 
Sec.f Herbert H. Clare, Electricity Woika, Plurnstead, Kent. 
Worcestershire Camera Club. Pres , lit. Hon. Earl Beauchamp, 
K.C.M.G. Meetings^ 1a, Ifigh Street, Worcester, First and 
Third Wednesdays, 8 p m. Px., April. Sec., P. E. Holmes, Cole 
Hill, Worcester. 

Workington Photographic Society.— P^f’s , W. L. Fletcher. 
Meetings, Borough Club, Alternate Tuesdays, 8 15 p in., frem 
October 13. See , Frederic C. Livasoy, Oaklugli, Workington. 
Worksop Photographic Society. — Pies , H V Machin. Meet-’ 
ings. Masonic Hiill, Vltoniate Tiie«dais, 8 pin , fiom October 27. 
Sec., H. Middleton, 5, Blyth Road, Wmksop 
•Worthing Camera Club.— W. Ayton Gostling, M.D. 
Meetings, 11, Liverpool Terraco, First and ^Tlud Tuesdays, 
8.15 pm Pa:., March. Sec., Major Edgar Hill, llosctta, Grove 
Road, Broadwater, Worthing. 

York.— St. Peter’s School Photographic Society. —Pres , S. M. 
Toyne. Meetings, St. i’etor’s School, Irregular Sec , S. W. 
Boldon, St. Peter’s School, York, 

Yorkshire Philosophical Society (Photographic Section). — 

7Ves., Cecil H. Cobb. Meetings, The Museum, \ork, First 
Wednesdays, 8 p.m. Sec., T. W. Pottage, The Old manor House, 
Pulford, York. 


POSTAL CLUBS. 

Amateur Postal Camera Club.- - Sec., W. L G BonnoU, Kemerton, 
Paignton, Devon 

Anglo-Indian Postal Photographic Club.— Secs., Miss :m H 
Mann, Swaton Vicarage, Folkingbara, Lincolnshire; and P. C. 
Sinha, 146, Baranashi Ghoso’s Street, Calcutta. 

Architectural Postal Photographic Society. — Sec., P. If. 

Weiiham, 34, Sir Thomas White Road, Coventry. 

Argosy Postal Photographic Club. —Sec., Rev. C. F. Lowry 
Barnwell, Stramshall Vicarage, Uttoxeter. 

British Postal Camera Club.— Sec., Halksworth Wheeler, Chuich 
Street, Folkestone. 

Cambrian Postal Can:era Club. - Sec , Tlliss Cluncglas-Davics. 
Millfleld, Lainp-»ter. 
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Camera & Co.— Sec , H. Wild, Berrycroft, Warwick Park, Tun- 
bridge Wells. 

Camera Club for Amateurs. — Sec.^ E. Fawssebt, Westfield, 

Hoaton Road, Ncv/castle-on-Tyne. 

Great Effort Postal Club (The).— S<7c., T. A. Bigden, Brenton, 
Finchley Garden Village, London, N. 

Hand Camera Postal Club.— George V. Myatt, Sunning- 
dalo, West Worthing. 

Lantern Slide Exchange Club. , Richard Peii&e, 15, iSt. 

George’s Turrao', Sloiiehoubc, Plymouth. 

Nature Stereoscopic Ciub.--&'^c , G C. S. Ingram, 52, Amesbury 
Road, Roatli, Cardiff. 

North West London Photofolio Club.- -See, F. G. Clift, 108, 
Willificld Way, Hendon, Ijondoii, N.W. 

Perseverance Postal Camera Club. — Sec., E, If. Plurapton, 
Glou Lyn, Cobliam, Surrey 

Postal Camera Club 6Vc., J. C. Warburg, 21, Pembr dge 

Gardens, Loiulon, W. 

Postal Photographic Club. -iStc , Reginald A. R. Bennett, M. A., 

Walton Manor Lodge, Oxford. 

Postal Pictorial Photography Club.— Sec , Mrs. Maty C. Cottam, 

Burleigh, St. Clements Road, Bournemouth, 

Postal 5alon. — Scc», R Stockdalo, 11, St John’s Terrace, Belle Vuo 
lioad, Leeds. 

Post Office 5aviiig.s Bank Photographic Society.— 5cc., E. A. 

Ife, 4b, Casbio lload, Watford, Herts. 

Quarterly Photographic Portfolio.— 6Vc., T 11. Ycldham, c/o 
London County and Westin inkier Bank, 68, Victoria Street, 
[jindon, S.W. 

kipon Portfolio Club. -6Vc., Wilfred Wainwright, Fountains Hall, 
Ripon. 

Shropshire Postal Camera Club.~Sc( , R. G. Vaughton Dymock, 
Pre^tfeldc, Shrowsbiirv . 

Somerset Postal PhotographlcSociety.— For advanced workers 
Sec., Bernard J. Mitchell, 3, Willow Vale, Fromo, Somerset 
Stereoscopic Society (The). — Sec., B. Divon, B.A., Huiitly, N.B. 
Sun and Co. Postal Club.-- -Sec*., Martin J. Harding, Oakdene, 
Church Strotton. 

Talbot Album Club.— St;c., F. II. Langdon-Davies, Mount 
Plea.sant, Cambridge. 

Three Legged Club. Mi&s A. K. Gubbins, Dunkathel, Gian- 
mirc, Co. Cork. 

^United Stereoscopic Society. , A. T. Mole, 39, Westbore 
Road, West Hampstead, London, N W. 

Zodiac Camera Club.— S^c., Miss Agnes B. Warburg, 8, Porchester 
Terraco, London, W 

Zoological Photographic Club.— S^c., Jasper Atkinson, 33, St. 
Miohaers Road, Headingloy, Leeds . 
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COLONIAL PHOTOGRAPHIC SOCIETIES- 

Adelaide Camera Club. — Pr^s., il. V. Holden. Meetings^ Society 
of Arts, North Terrace, Second Mondays, 8 pm. Sec , Reginald 
Short, l^Milh Street, Adelaide, King’s l^ark, South Australia, 
Ashfield School of Arts Camera Club.— iVes., Norman C. Deck. 
Meetings^ Liverpool* Koiid, First and Third Mondays, 8 p m. 
Sec., K. 1*. Davidson, Kdgerton, Carlisle Street, Ashfield, New 
South Wales. 

Auckland (N.Z.) Camera Club. — Ptes , G. O’llnlloran Meetings, 
Victoria Street, Second Mondays, 8 p in Sec , P. 0 Cullen, 
31, Stanley Street, Auckland, Now Zealand 
Auckland (N.Z.) Y.M.C.A. Camera Club.— Pies , T. F. ILH. 
Meetings, Y. M.O. A., Second Wedne^dayb, 7.^15 p.m. Sec., 
Predk. E. Cory. Y.M.C.A., Auckland, N Z. 

Australian School of Photographers.— Z'les , P. A. Campbell 
Meetings, Working Men’s College, liowen Street, ^Iclbourne, TjasL 
Thursdays. Sec , A. Norton, Wybeilentia, Tennyson Street, 
St. Kilda, Melbourne. 

Balaklava Photographic Club.— Pies , Rev. A H. Reynolds, B A 
Meetings, “ Wooroora Pioduccr” Ollier, Tue'sday^, 7 30 pm. 
Sec., B. R. Banyer, “ VVooioora IVoduirr” OUice, Balaklava, 
South Australia. 

Ballarat Camera Club. — Pres , G. J£. BaJlhauscn. Meetings 
Technical Art School, Second Wednesdays, 8 p m. Kx , !May 
Sec,, George H. Hutson, 226, Raglar Street, Hallarat, Viccoria. 
Ballarat Photographic Club.— Pres, fVof A ]Mica Smith 
Meetings, School of Mines, Wcdnos=*day3 in each month See , 
Pred J. Mantell, Ballarat School of Mines, Ballarat, Victoria 
Beecroft Literary Institute Camera Club.— P»rs , Dr. HoU. 
Meetings, Literary Institute, First and Third Saturdays, 8 p.m. 
Ex,, March. Sec.,^, I. Forsyth, BcecroEt Road, Beecroft, Now 
South Wales. 

Beech worth Camera Club.— Pres., C Tlembrow. Meetings, 
Publio Library, Bcechwortb, Victoria, Second Thursday in each 
month, 8 pm. Sec., Jt W Lover. 

Bendigo Amateur Photographic Association. -Pres , J. G. 
Au.-iteri. Meeimg.s, School of Mines, every Alternate Thursday, 
8 p.m. June 6Vc.,Jas, Miller, Bath Corner, Bendigo, Victoria, 
Boulder Technical School Camera Club.— P;es, J F. Lynch. 
Meetings, Technical School, Mondays, 8 p.m. Sec , F A. Davis, 
Technical School, Boulder City, West Aubtralia. 

Burnett Camera Club. - -Pm., George Henry Finch. Meetings, 
School of Arts, Bundaborg. Sec , Horace John Page, o/o S. F. Luke, 
Bundaberg, Queensland, Australia. 

Cairns Amateur Photographic Society.— Pres., R. G. Catt 
Meetings, School of Arts, Second Thursdays, 8 p.m. Sec., Arthur 
F. Hunt, Cairns, Queensland, Australia. 
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Cape Town Camera Club. — Walter Johnson. Meetings^ 
10, Cliureh Streo^.. Fridays, 8 p.m. Sec,^ \V Askev/-Way, P.O. 
Po'c 802, Capo Town. 

*Cape Town Photoifraphlc Society. , J. D. Cartwright, 
Meelinqh, Old Town TToiisc, Grcenmarkct Square, First Thursdays, 
8 p in. See , IJ. W Schone^cvel, 1* O Box 1357, Capo Town. 
Ceylon Amateur Photoj^raphic Society.- Pres., J. H de 
Sarain, G.^i C^. El , August. Sec , Dr, Andreas Noll, The 
Victoria Memorial Fye Hospital, Colombo, Ceylon 
*Christchurcli Photographic Society. -Pres., W, Robinson. 
Meetings, Y.M.C A., First Mondays Sec., C. G. Ingall, 29, 
Gordon Avenue, Christchurch, Now Zealand. 

Clifton Hill Amateur Photographic Club. - Pres., O. H. 
Coulsoii. Meetings, 70, Fonwick Stroot, Alternate Tuesdays, 
8 p.m., from July 14 Sec., F. Dutton, 70, Fenwick Street, 
Clifton Hill, Melbouine, Australia 

Dunedin Photographic Society. — Pies., J. Blair Mason. 
Mecti'iins, 3, Tiivcipool Street, Second Thursdays, 8 p.m. Sec., 
A Dicki^on, Box 282, G.P O , Dnnedm, New Zealand. 

Mast Malvern Amateur Photographic Club.—IVps.. Sydney Fox. 
Meetings, St John’s Parish Hall, Third Thursdays, 8 p.m. 
Sec., Arthur If. Smith, Kilburn, 18, Wattletree Road, Malvern, 
Vifioiia. An^LlaJla. 

(lawler Photographic Society. -P/e*? , H. L Marsh. Meetings, 
Altenmte Tuosd.ty!? from January 4. Sec , Arthur A. Johnson, 
King Stieet, Gawler, South Australia. 

Gloucester (N.S.W.) Amateur Camera Club. — Pres., H. P. 
Thompson. Meetings, H. F. Thompson’s looms. First and Third 
Fridays. Sec ,1) 11. Slade, Gloucester, New South Wales. 

iiordon College Amateur Photographic Association. — Ptes., 
Thos. Ijord. Meetings, Gordon 1’eohniwil College, Geelong, Wed- 
nesdays, 8 pm. Sec., Horace Ij S. Potter, 97, Weller Street, 
Geelong, Viotona, Australia, 

Goulburn Camera Club. —Pies., vMd. James Turner. Meetings, 
llnulloy Street Rooms, Tuesdavs, 7 30 p.m. Sec., E, II. Dudley, 
Lithgow Street, Goulburn, New South Wales, 

Ciulgong Amateur Photographic Society, — Pres., Archdeacon 
Goer. Meetings, Club Room, every altornato Tuesday. Sec., 
A. P. Lambert, Public School, Gulgong, New South Wales. 
Gympie Amateur Photographic Society.— Pres., Geo. B. Black. 
Meetings, Club Rooms, Mary Slreot, Fridays, 7.30 p.m., occasion- 
ally from August 7. Sec , Leonard Birt, care of Scottish Gympie 
Gold Minos, Limited, Gympie, Queensland, Australia 

Hamilton Association Camera Club, Canada.— Pres., J. M. 

Fiastwood. Meetings, Hamilton Association Rooms, Publio 
Library. Sec., W. Henry Edwards, 168, Main Street E., 
Hamilton, Ontario, Canada. 

Hawke’s Bay Camera Club. — Pres., F. W. Williams. Meetings, 
Napier, N.Z. Sec., T, Bruce Boar, o/o Napier Gas Co., Ltd., 
Napier, N.Z. 
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Ipswich (Queensland) Amateur Pliotoj;:raphic Society.*— /’m., 
R. Henderson Johnston. Meetings, Hughes and Cameron’s 
Rooms, Nicholas Street, Last Tuesdays, 7.30 p.m. AV , August. 
Sec., Pearson W. Cameron, Nicholas Street, Ipswich, Queensland, 
Australia. 

Johannesburg Photographic Art Circle. —See , Harold Tayler- 
Smith, 71, Outhbert’s Buildings, Johannesburg. 

Kapunda Photographic Club. — Pies,, J E A. Kloso. Meetings, 
School of Mines, Alternate Tuesdays, 7.30 p.m Ex,, September. 
Sec,, Thos. Warner, Chapel Street, Kapunda, South Australia. 

King William’s Town Photographic Socie'ty . -A , Alfred 
Templar. Meetinqs, Bolder Club, Cambridgo Hoad, 15th each 
month, 8pm. See, Edw'ard T. B Gladwin, P.O Bo\ 33, King 
William's Town, Cape Piovince, South Africa 

Lismore Camera Club.— Pres., C. St. H. Sycr. Meetings, Studio, 
Molesworth Street, Eirst Endays. Sec,, Stanley I. Simmons, 
Lismore, New South Wales. 

Manuwatu Camera Club, Palmerston North, N.Z>— Pies , 
Jack Perrin. Meetings, Pratt’s Hairdressing Saloon, Piist ^Ion- 
days, 8 p.m. Sec., Bert Pratt, The Square, Palmerston North, 
N.Z. 

Marltzburg Camera Club.— D. M. Eadie Meetings, Hardy’s 
Chambers, Eirst Wednesday and Third 'rhursdiiy. Sec,, A. K. 
Hopkins, 4, Hardy’s Chambers, Printing OlficQ Street, Pieter- 
maritzburg, Natal. 

Melbourne '-Pictorial Photographic Workers’ Society.— 

Meetings, 21, Queen Stioet, Fir^t Thnrsdav, 8pm Scf , F 
LuLton, 10, Fenwick Street, Clifcon llilj, IMelbourno, Austialia. 

Melbourne — Working Men’s College Photographic Club. — 

Pres., S. N. Rodda. Meetings, Working Men’s College, First and 
Third Tuesdays, 8 p.m. Sec,, C. H. Deane, “Clyde,” White 
Street, Coburg, Victoria, Australia. 

Montreal Amateur Athletic Association Camera Club.— 
Prcs,B. B Pinkerton. Meetings, 250, Peel Street. Ex., April. 
Sec., P. P. Calcutt, Postal Station P>., Box 93, Montreal, Canada. 

Mosman Photographic Society. — Pres , Adam F. Grant Meet- 
ings, Military Road, Third Thursdays, 8 p.m. Ex., September. 
Sec., T. Vandcr Horst Homan, “Redcot,” Sinus Cove, Slosman, 
Sydney, N.S.W. 

Mount Qambier Photographic Club.— P^es , P. C. Kook. 
Meetings, Chess Room, Institute, First and Third Fridays. Sec. 
Edwin Kluge, Mount Gambler, South Australia. 

Mount Morgan Camera Club.— Pm , D. Baldwin. Meetings, 
School of Arts, First Saturdays, 7.30 p.m Sec , J. C. A. Terris, 
Jeannio Street, Mt. I^lorgan, Queensland. 

Nelson Camera Club.— Pres., C. Y. Fell. Meetings, Hardy Street, 
Second Tuesday in each mouth, 7 30 p m. Ex., October. Sec., H. 
A. Hobbs, Hardy Street, Nelson, Now Zealand. 
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Nelson College Camera Club, N.Z.— H. L Fowler, M A. 

Sec., O. (). Cooper, Nelson College, Nelson, New Zealand. 
Newcastle (N.S.W.) Amateur Photographic Club.— Prw , J. T. 
Williams Meettng^i, 43, Hunter Street, Last Thursdays Sec., 
Walter J. Jamieson, William Street, Tlamilton, Newcastle, N.S.W. 
New South Wales Railway and Tramway Camera Club. — 
P'tes., Thomas Marsh, Mcelinqs, Railway Institute, Sydney, First 
Tuesdays. Sec , 11. 3*’. Perfect, Tram Depot, Rusheutters Bay, 
Sydney, Now South Wales. 

Northern Suburbs Camera Club, New South Wales.— Pres., 
W. A. Gullick. Meetings, Pymblo Club Hall. Third Monday in 
each month, 8 p.m. Sec , N. McIntosh. 

•Northern Tasmanian Camera Club. —Pres., R. L. Parker. 
Meeti7ig^, Club Roomsi, I'attorson Street, Launceston, Third 
Wednesdays. Sec., L. Griffiths, 261, Charles Street, Launceston, 
Tasmania. 

North Sydney Tramway Camera Club. — Pres., F. Simmonds. 
McctL7ig<t, Tramway Di'pot, Tuesdayb, 8 pm. Sec, Wilfred J. 
Tcimsctt, 77, liolt Avenue, .Mo'^man, Sydney, N S W. 

Onehunga Photog;raphic Society. — P7r9., Tho*?. H. Vsho 
Meetmgs, Holme’s ILill, Thud Mondays, 8 p.m. Sec.. Chas. A. 
Senior, llolnie’s liall, Clnuch Stiect, Onehunga, New Zealand. 
Ottawa Photog:raphic Art Club,- Ptes.. J. G Plaskett, D.Se. 
Mectmgi,, Wilson’s \rt Studio, Sparks Street. Second Mondays, 
8 p ni Sec , William Ido, 15 447, Uivcrdalo Avenue, Ottawa, 

Ontario. 

Paeroa Amateur Camera Club.— i*? os., M W Porntt. Meetings, 
Camoron’s Studio, Second Tuesdays, 7 30 p.m. Sec., John 
Hubbard, Paoroa, Auckland, New Zealand. 

Perak Amateur P]iotog:raphic Society. — Pres., L. Wray, 
IM.I.E E , F.Z S. Meetings, Poverty Flat, ^luseum Road, 
Taiping. Sec., Goo. Baiu, Taiping, Perak. 

Peterborough (Ontario) Camera Club. — Pres., Rev. H. R. 
Thompson. Meetings, Corner Rubidgo and Sherbrooke Streets 
Sec., N. A. IIoward-Moore, Pctci borough, Ontario, Canada. 
Photographers’ Association of Canada. J. Kennedy 
Meetings, Toronto. Sec., Fred L. Roy, 140J, Hunter Street, 
Peterborough, Ontario 

Photographic As.soclation of Victoria.— Pr«s , J. B. Grut. 
Meetings, 57, Swaiiaton Street, Melbourne, Wednesdays, 8pm 
Kx , July. Sec., (1. H. Pattison, 108, Queen Street, Melbourne, 
Australia. 

Photographic Employees’ Association of New South Wales. 

— Pres., J. G. Oruden. Meetings, Queen’s Hall, Pitt Street, 
Sydney, Third Monday in each month. Sec., Walter Davies, 58, 
Cavendish Street, Petersham, Sydney, N.S.W. 

•Photographic Society of India. — Pres , A. P. Norman. Meet- 
ings, 40, Chowringheo, Calcutta, Monthly. G.30 p.m. Sec., 
A. K. Taylor, 40, Chowringhee, Calcutta. 
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* Photographic Society of New South Wales. — Pr<»9„ K 
T. Fabert. Meetmg,% 47, Elizabeth Street, Sydney, Second and 
Fourth Tuesdays, 8 p ni. See., W. A. Uainbow, Box 829, G.P.O , 
Sydney, New South W.iles. 

•Port Elizabeth Amateur Photographic Society. Pres., 0. E 
Sargent. Meetings, Atheiijeum Buildings, Alternritc Wednesdays, 

8 p.m., from January 6 Sec., John F. Wal&h, ^Iilitary Kcsrrvo, 
Port Elizabeth. 

^Queensland Photographic Society.— Pres , Hon. W. H Camp- 
bell, M.L.C. MeetingSy Harper’s Buildings, Elizabeth Street, 
Brisbane, Second Thursdays, 8 p.m. Sec., E Colclough, Lands 
Department, Executive Buildings, George Street, Brisbane. 

Rockhampton Camera Club. — Pies., W. S. A. Hunter. Meetings, 
Club Room, Alma Street, First Thursdays. Sec , A. T. Nelson, 
c/o P. A. Nelson and Co., Alma Street, Rockhampton, Queensland. 

St. John Camera Club, Canada. — Meetings, 65, William Street, 
St. John, New Brunswick. Sec , J Kaye Allison, P O. Box 401, 
St. John, N.B., Canada. 

Semaphore Photographic Society.— Pres., J. Smith. Meetings, 
Esplanade, First Mondays, 7.45 p.m. Sec., Charles W. Mart, 
16, Ponong Street, Hyde Park, Semaphore, South Australia. 

*South Australian Photographic Society. — l^res , Charles 
Radcliffe. Meetings, Institute, North Terrace, Adelaide, Second 
Thursdays, 8 p.m. Sec., A. 11. Kingsborough, 51, Bundle Street, 
Adelaide, South Australia. 

Southern Tasmanian Camera Club. — P/c9., Alan W.ilko-. 

Petersen’s Chambers, Macquarie Street, Hobart, Third 
Wednesdays, 8 p.m. Sec., J. H. V. Scarr, 359, Liverpool Street, 
Hobart, Tasmania. 

Sydney— Southern Cross Camera Club. --Pm., J. W. Tice. 
Meetings, 16, Redmond Street, Alteinatn Mondays, 7.45 p in., 
from July 6th. Kx , December. Set , I'L Goode, 16, Redmond 
Stteet, Leichhardt, Sydney, N.S.W. 

•Toronto Camera Club. — Pres., James Y S Ross. Meetings, 2, 
Gould Street, Mondays, 8 p.m. Kx., April. Sec., Edwaid Y. 
Spurr, 2, Gould Street, Toronto, Canada. 

Toronto Canoe Club Camera Club. — Pm., H. H. Fullerton. 
Meetings, OXyih House, Second Thursdays, 8 30 p.m. Sec., T. P. 
Livingstone, Toronto Canoe Club, Lake Street West, Toronto, 
Canada. 

Toronto— Eatonia Camera Club. — Pm., R. Y. Eaton. Meetings, 
Club Rooms, Yonge Street, Monays, 8 p.m. Ex., April. Sec., 
Charles A. Coles, 20, Rodpath Avenue, Toronto, Canada. 

Toronto School of Science Camera Club. -Pres., J E. Keppy. 
Meetings, Engineering Building, University of Toronto, Alternate 
Thursdays from October 15. Ex., March. Sec., C. R. ^IcColIum, 
University of Toronto, Engineering Buildings, Toronto, Ontario, 
Canada. 
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Toronto Y.M.C.A. (Central) Camera Club.— Charles 
Boles. Meetings^ Y.M C A. Building, 415, Yongo Street, Second 
Tuesdays. Sec., Harry Russell, 292, Yonge Street, Toronto. 

Upper Canada College Camera C\ub»— Meetings, Upper Canada 
College, Toronto, Ontario. Sec., O. M. Biggar, 249, Simcoe 
Street, Toronto, Ontario, Canada. 

Victorian Ladles’ Photographic Association.— Pm., Miss Agnes 
Thomson Meetings, Besant Lodge, Centroway, ATelbourne Third 
Thursdays, 8pm Kx , ]\larch. Sec., Miss M. A. Turner, 
Aburn House, \uburn, Victoria, Australia, 

Wallaroo Camera Club.— Pm., E. Martin. Meetings, Institute 
Buildings, Fiidays, 7.30 p.m. Sec., Walter H. Sedgley, Wallaroo, 
South Australia. 

Wanganui Collegiate School Camera Club.- -Pm , H. Latter. 

Meeitngs, Collegiate School May. Sec , R C. Abraham, 

Wanganui Collegiate School, Wanganui, N Z 

* Wellington Camera Club.— Pm., A. deB. Brandon. Meetings, 
Exchange Buildings, Lambton Quay, Second Thursday in each 
month. Sec., J. A. Heginbotham, Wellington, Now Zealand. 

Wellington Amateur Photographic Society.— Pm., P. N. 

Denton. Meetings, Society’s Rooms, 156, Lambton Quay, Alter- 
nate Fridays, 8 p.m Sec., George Greig, 203, Clyde Street, 
Island Ba>, Wellington, Now Zealand. 

Wellington College Camera Club.— Pirs., A. C. GifEord, M.A. 
Meetings, Wellington College, Wellington, N.Z., Mondays during 
term. Sec., A. II Tattle, 18, Kent Terraco, Wellington, N.Z. 

West Australian Photographic Society (Perth).— Afee/inr/s, 
I’hird Wednesday in each month. Sec., A. R. L. Wright, Fublio 
Works Department, Perth, West Australia. 

Winnipeg Camera Club.— Pm., Rowe Lewis. Meetings, Enderton 
Building, Portage Avenue. Sec , Jas. M. Ircdalo, Enderton 
Building, Portage Avenue, Winnipeg, Canada. 


Tokyo -Nippon Photographic Society. — Count N. 
Matsudair.i, Meetings, Society’s Hall, b’lrst Saturdays, 6 p.m. 
Ei\, Octolier. Sec., l)r. K. Ando, 48, Waseda-Minainimachi, 
IJshigomeku, Tokvo, Japan. 

Tokyo— Oriental Photographic Association,— Meetings, Atelier 
Miyauchi Hongo, Tokyo, Third Wednesdays, 8 p.m. Kx., April 
Sec , Dr. K Ando, ^8, Wasoda-Minainimachi, Ushigomeku, 
Tokyo, Japan 
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PHOTOGRAPHIC B0DIE5. 


Under the following heading are arranged particulars of the chief 
photographic associations which cannot be appropriately included in 
the list of photographic societies. 


THE PKOFESSIONAL PIIOTOGRAPHEKS’ AiSSOCIATION. 

In AffiXiatimi with the Chainh'e Syndicale de la Photographic 
et de ses Apphcatiovs, of Pa) is. 

The Association was founded in March, 1901, for the purpose of 
promoting the interests of professional photography, the assistance of 
its members in their business dealings, and rendering them advice and 
assistance when in legal or other difficulties. 

All professional photographers in business for themselves, or as 
managers of firms or companies, are entitled to membership. 

The subscription is 5s. per annum. 

The Council generally meets the second Friday in each month, 
except July, August and September. 

Members are entitled to transfer existing hre policies to a first-rate 
office at premiums 20 per cent, less than they arc paying. Special 
arrangements have boon made for insuring members' liability undm 
the Workmen's Compensation Act. 

The Association publishes annually a Handbook containing much 
valuable information concerning copyright and other laws which 
particularly affect photographers. The P. P. A. Circular, published at 
intervals, in addition to information concerning the work of the 
Association, also contains much useful information upon matters of 
interest and importance to professional photographers. 

The Association annually holds a Congress of Professional Photo- 
graphers in connection with the Photographic Arts and Crafts 
Exhibition at the Hoyal Horticultural Hall, Westminster, S.W., on 
similar lines to those most bucccssfully hold since 1910. Admission 
to the Congress is strictly confined to members of the Association. 


Officers, etc. 

PRESIHENT. — H. Montague Cooper. 
Pavp President.-- Alfred Ellis. 
iMKMiir.us OF Council. 


London. 

Chase, H. Gordon. 
Corbett, Alexandci 
Dickinson, C. F. 
Fry, S. Herbert. 
Gray, W. E. 
Hana, George. 


Count) If. 

Adams, Marcus goading). 
Beaufort, J. Wy^Birmingham). 
Brown, Frank' f Leicester). 
ChapJin, W. B. (^iidsoi) 
Chapman, H. A. (Swansea). 
Comloy, Hy. J. (Stroud). 
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London. 
Hardeo, Oscar. 
Parker, E. H. 

Sims, Lang. 
Speaight, Richard N 
St. George, i£ A 
Vandyk, H. 


Country 

Hadley, G. E (Nottingham). 
Illingworth, W. (Northampton). 
Lankeater, P. (Tunbridge Wells). 
Robinson, R. W. (Redhill). 
Spink, H. C. (Brighton). 

Turner, T. C. (Hull). 


Secbktary. — Alexander Maokie, 89, Albany St., London, N.W. 
Trbasurkk. — S. H. Fry, 5, Highbury Grove, London N 
Solicitor — P. E. Marshall, 35, Bedford Row, London, W.C. 
Auditors.— A. Basil and G. St. John Vaughan 


PROFESSIONAL PHOTOGRAPHERS’ SOCIETY OP NEW YORK 
President. — Y. E. Mock. 

Secretary. — Howard Beach, Buffalo, Now York. 


PHOTOGRAPHIC CONVENTION OP THE UNITED KINGDOM. 


The Photographic Convention was founded in 1886 for the 
advancement of Photography, and to afford opportunities for personal 
intercourse and exchange of ideas amongst those interested in the 
Art, from all parts of the United Kingdom. 

The Thirtieth Annual Meeting will be held in July, 1915, Retiring 
President — (r. W. Atkins 

Meetings have been held at the following Centres 1886, Darby; 
1887, Glasgow ; 1888, Birmingham ; 1889, London ; 1890, Cheater ; 
1391. Bath ; 1892, Edinburgh ; 1893, Plymouth ; 1894, Dublin ; 1895, 
Shrewsbury ; 1896, Leeds ; 1897, Great Yarmouth ; 1898, Glasgow 
(second visit), 1899, Gloucester; 1900, Newcastle-on-Tyne ; 1901, 
Oxford; 1902, Cambridge; 1993, Perth, 1901, Derby (second visit) , 
1905, Dublin (second visit); 1906, Southampton; 1907, Hereford; 
1908, Brussels ; 1909, Canterbury ; 1910, Scarborough ; 1911, Exeter , 
1912, Amsterdam , 1913, Bangor ; 1914, Perth (second visit) 

Past Prebidenth. — J. Traill Taylor, Andrew Pringle, 0. H. 
Bothamloy, George Davison, William Bedford, George Mason, Sir 
Howard Grubb, A. Haddon, H. P. Robinson, F. P. Cembrano, John 
Stuart, William Grooke, Thomas Bedding, Sir William Hersohel, 
Bart., Sir Robert S. Ball, Sir Robert Pullar, G. Herbert Strutt, Dr. 
John Joly, E. J. Humphery, Alfred Watkins, Sir Cecil Hertalet, H. 
Snowden Ward, Godfrey Bingley, J. B. B. Wellington, F. J Mortimer. 

The Oounoil of the Convention is empowered to make grants in aid 
of photographic resoaroh. 


Members of Council. 


W. J Billard (Birin ngham). 
R. R Beard (London). 

A. Bid ling (London). 

E. A. Burmiiun (Birmingham) 
Ignaoe Bispinok (Amsterdam) 
G. E. Brown (Loudon). 
Walter H Brown (Lmdon) 

C. P. Butler (London). 


IP. B ^Cattley (S3arb trough) 
Henry Coates (Perth). 

G. B. Clifton (Ealing). 

E. F. H. Cspuoh (vYjrthing). 
R. G. Davies (Liverpool). 

A. H. De’Ath (Ashford). 

E. Dookree (London). 

F, Martin Dunoan (London). 

31 
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Mkmbkrs of Council (coni ) . 

W. E. Dunmore (Paris). J. R. A. Schouten (Amsterdain). 

Dp. a. R. P Evershed (London). T Scotton (Derby). 

Oeoil Gethen (Hereford). A P Sergeant (Halifax). 

T. K. Grant (London). H. M. Smith (Geneva). 

H. W. Hall (Elstree). W. H. Smith (Parley). 

W. S. Hobson (Leicester). F. B. Tompkins (Ohichestor). 

T. Illingworth (London). G. W. Watson (London). 

F. E. Jones (London). Courtenay Wells (Gloucester). 

J. Norval (Dunfermline). A. Werner (Dublin). 

Walter P. Potter (London). C. Winter (London). 

A. Roods (London). B. J. Whishaw (Cheltenham). 

P. R. Salmon (London). S. H. Wratten (Wealdstone). 

TRUSTEBS.—George W. Atkins ; Frederick Albert Bridge. 
General Secretary and Treasurer. — P. A. Bridge. Downshire 
Hou' 50, 128, Barry Road, East Dulwich, S.E. 

PHOTOGRAPHIC SURVEY ASSOCIATIONS. 
Photographic Survey op Edinburgh and District. 
Secretary. — John R. Hamilton, Edinburgh Photographic Society , 
17, Leopold Place, Edinburgh. 

Number of prints (houped at City Museum, Edinburgh) about 1 000. 

Photographic Survey op Essex. 

Headquarters: Essex Museum of Natural History, Romford Road, 
Stratford . 

President.— S. Hazzledine Warren, F.G.8. 

Secretary. — V, Taylor, ^9, Pulteney Road, South Woodford. Essex. 
Number of prints (housed at Essex Museum, Stratford) 2,200 

Kent County Photographic Record and Survey. 
President. — Sir David Salomons. 

Secretary. — H. E. Turner, B A., B Sc., 14, Queen's Road, 
Tunbridge Wells, 

Photographic Survey Record oj> Norfolk ani» Norwich. 
President.— Russell J. Colman, D.L.. J.P. 

Secretary. — Geo. A. Stephen, Public Library, Norwich 
Number of prints (housed at Publio Library, Norwich) 1,817. 

PiioTooRAPiiic Survey and Record op Surrey. 
President. — Hon. Henry Cubitt, Lord Lieutenant of Surrey. 
Secretary.— Jarvis Kenrick, Bletohingly. 

{lumber of prints (housed at Publio Reference Library, Croydon 
f^ht*nt 7,000. Also 1,500 lantern slide^. 
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Photoobavhic Record and Survey op Sussex. 

President — The Duke of Norfolk, E.M., K.G 
Secretary. — Frederick Harrison, M.A., 17, Compton Avenue, 
Brighton. 

Number of prints (housed at Public Library, Brighton) 1,4 9. 
Also 485 lantern elides. 

Photographic Survey op Wales. 

Director. — W. Evans Hoyle, M.A., D.Sc. 

Full particulars of scheme of subjects, etc., may be obtained m 
the Secretary of the local Committee, Archibald H. Lee, c/o Nation d 
Museum of Wales, Gathays Park, Cardiff. 

Number of prints (housed at the National Museum, Cardiff) 3C0 
Also 370 lantern slides 

Photographic Survey op Warwick shire. 

President — A J. Leeson. 

Secretary and Cuumor — Lewis Lloyd, Church Road, Mosele}, 
Birmingham. 

Treasurer. — S. J. Ford, King Edward’s School, New Street, 
Birmingham. 

Number of prints (huubcd .it Reference Library, Biriiiingbam) 
about 4,000. 

Photographic Survey op Worcestershire. 

Secretary. — Edgar Firth, Endcrlic, Arboretum Road, 

Worcester. 

Number of prints (housed at Victoria Institute, Worcester) 704. 

THE FEDERATION OF PHOTOGRAPHIC RECORD SOCIETIES. 

Chairman. — W Whitaker, B.A., F.R S., F.G.S. 
Treasurer. — O. Scamoll, F.R P.S. 

Secretary. — W. W. Toplcy, 53, Coombe Road, Croydon. 

The Federation consists of 3 Societies. 

THE LONDON SALON OF PHOTOGRAPHY. 

The object of the London Salon of Photography is to foster pictorial 
photography by exhibition of pictures in which individual artistic 
aim and feeling have found their expression by means of the camera, 
-t is international in character. An Annual Open Exhibition is held 
at one of the most important Picture Galleries in London. New 
members are elected from the exhibitors at the annual Salon. The 
members of the London Solon of Photography arc 



346 


THl BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, [1615 

Yarnall Abbott (Philadelphia). Gertrude Kasebier (New York). 
Marous Adams (Beading), Mrs. Minna Keene (GapeToan). 

J. H. Anderson (Ijondon). Alex. Keighley (Steeton). 

E. B. Ashton (Tunbridge WelK). H. Mortimer Lamb (Montreal) 
Mrs. G A. Barton (Birmingham). F. Austin Lidbury (Niagara Falls). 

A. H. Blake (London). Aithur Marshall (Nottingham). 

Dr. E. G. Boon (Alassio). J. McKissack (Glasgow). 

B. M. Cocks (London). Leonard Misonne (Gilly). 

B. L. Cocks (London). F. J. Mortimer (London). 

Beginald Graigie (London). Ward ^luir (London). 

Harold Crawford (Leeds). Hector E. Murchison (London). 

D*Ora (Vienna). Bertram Park (London). 

R. Dtlhrkoop (Hamburg). Josef Peosi (^Buda Pesth). 

Otto Ehrhardt (Dresden). Nioola Perscheid (Berlin) 

Rudolph Elokemeyer (New York). Paul Piohier (Vienna) 

B. F. Eilers (Amsterdam). W. H. Porterfield (Bufialo). 

0. H. L. Emanuel (London). Guido Rey (Turin). 

Hugo Erfurth (Dresden). J. B. B Wellington (Elstree) 

VieW Hcfimann (Biida Pesth). J. M. Whitehead (Alva) 

T. Hofmeister (Hamburg). Fritz Widder (Buda Pesth). 

0. Hofmeister (Hamburg). 0. Wille (London). 

E. T Holding (London). Percy G. R. Wright (London). 

Charles Job (Hove). 

Secretary of the Salon. — Bertram Park, 5a, Pall Mall East, 
London, S.W. 

•THE SOCIETY OP COLODK PHOTOGRAPHERS. 

Secretary. — Arthur E. Morton, 97, Chebtcrfiold Gardens, Harriiigay, 
London, N. 

Portfolio Secretary. — F. T. Hollyer, 9, Pembroke Square, W. 
Committee. — George E. Brown, H. Essenhigh-Gorke, A. W Everest, 
A. J. Newton, Percy B. Tubbs, J. C. Warburg, and the 
Secretaries. 

The Society has for its object ** to further the progress of colour 
photography.” It is open to all iutcrested in colour photography, the 
annusd subscription being 5s. 

The avowed activities of the Society are : — 

(a) The mutual interchange of ideas and experiences in colour 

photography by moans of lectures, discuBsions, and a 
circulating portfolio of specimens and MSS., which shall 
include questions and replies 

(b) To obtain for members assistance by correspondence from 

more experienced workers through the medium of the 
honorary secretary. 

(e) To hold an annual exhibition in London, open to members 
and non-members. 

(d) To form a permanent collection of specimens, apparatus, etc. 
(ej To arrange periodical instructional excursions to places of 
int'^rest 



iyi5j AND PHOTOGRAPHER'S DAILY COMPANION. 347 

THE AFFILIATION OF PHOTOGRAPHIC flOOIBTIES 
With tkh Royal Photogbaphio Society of Great Britain. 
Chairman of Executive Committee. — G. B. Clifton. 

Secretary. — J. Mclntosb, 35, RuBsell Square, W.C. 

Benefits and Privileqes. — A£5Iiated Societies are entitled to the 
following benefits and privileges : — 

The loan of illustrated lectures on photographic and kindred 
topics, sets of lantern slides, lantern lectures, pictures for exhibi- 
tion, etc., and interchange of lectures and lecturers between the 
affiliated societies. 

Permits to photograph (see below). 

One copy of each issue of the “Photographic Journal,” in 
which are published the proceeding of the Affiliation Committee, 
the Transactions of the Royal Photographic Society of Great 
Britain, etc. 

Admission to the Annual Exhibition of the Royal Photographic 
Society of Great Britain at reduced prices. 

Members of affiliated societies joining the Royal Photographic 
Society of Great Britain receive exemption from the payment of 
entrance fccb, provided they are and have been for at least two years 
members of an affiliated society. 

Temporary use of the accommodation provided by the various 
bocieties to members of other societies away from tboir own districts, 
as a matter of grace, not as a right. 

Annual competitions of pictorial photographs and lantern slides 
are arranged. 

Judging SoriETY Competitions. — A ny afliliated society may send 
prints^or slides entered for its competitions to be judged by one or 
more of the board of judges. If the board are not able to meet for 
the purpose, the executive committee will appoint a judge or judges. 

Management. — Every affiliated society has a voice in the 
'nanagernent of the affiliation through the two delegates which each 
lb I entitled to appoint. The general body of delegates meet 
once a year, the business in the meantime being conducted by 
an executive committee. The two delegates appointed by each 
society need not necessarily be members of the society thev repre- 
sent. The entire income of the affiliatiou, with the exception of a 
charge made for clerical expenses, is placed by the Royal Photographic 
Society in the hands of the executive committee, which has to defray 
All expenses in connection with the work of the affiliation with the 
following exceptions : The Royal Photographic Society provides 
meeting-rooms, and office accommodation free of charge. 

Permits to Photograph. — Arrangements have been made 
whereby members of affiliated societies will be permitted to photo- 
graph in or at the following places without other formality thau 
he produotion of the Red Book (which is non -transferable), if 
required by those in c''argc. This perniibsion is subject to any 
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speoial arrangements that may be made from time to time by the 
authorities, and it should bo understood that these concessions 
are granted as a matter of grace and not as rights. Holders of 
the Bed Book are expected to act accordingly ; — Alexandra Palace and 
Park, Bristol Cathedral, Lichfield Cathedral, Bomsoy Abbey, Burn- 
ham Beeches, *Buehey Park, Coulsdon Common ; Guildford, Abbotts 
(Trinity) Hospital ; Guildford, Town Hall Interior “ at convenient 
times"; Guildford, Holy Trinity Church, Guildford St. Mary’s 
Church; •Green Park, *Groenwich Park, •Hampton Court Park, 
Gardens, and Green, Highgate Wood, •Hyde Park, •Kensington 
Gardens, ‘Kew Green, •Natural History Museum Gardens, •Parlia- 
ment Square Gardens, •Primrose Hill, •Begent's Park, *Blchmond 
Park and Green, •St. James's Park, St. Paul’s Churchyard (to 12 
noon), •Viotoria Tower Gardens. 

The societies forming the affiliation are indicated by an * in the 
liBi of photographic societies preceding and following. 

CoNFRBiENCB OF JUDGES. — The following rules and recommenda- 
tions concerning photographic exhibitions, adopted by a meeting of 
judges, convened by the affiliation on April 11, 1900, and revised in 
June, 1903. The committee of the afiiliation eutcrt.un the hope that 
every affiliated society will endeavour to conform to them as closely 
as possible. The rules are known to have proved decidedly beneficial 
in the paat 

Rules. — 1. The judges' decision upon the merit of the exhib ts 
shall be final, and they shall not be asKed to decide any other point. 

2. The judges shall have full power to withhold any award, and 
this shall be stated in the prospectus. 

3. The judges shaU have power to exclude all pereons from tbs 
room while judging. 

4. The judges' expenses shall be |>aid. 

6. The judges shall not adjudicate upon pictures exhibited as 
produced with wares of special trading firms. 

6. No award shall take the form of a money prize 

7. Where there is a champion class, pictures whicli have pre- 
viously taken awards in Open classes snail be exhibited in the 
champion class only. 

8. An award shall be made to one picture only, whether it is in 
print, lantern slide, or other form ; but in cases where the exhibi 
lion rules provide for slides to be exhibited in sets, the award shall 
be made to the best slide in the best set. 

THB SCOTTISH PHOTOGRAPHIC FEDERATION. 

Pbebident. — P rovost Davio, Coatbridge. 

Sbgretaby. — James W. Mackenzie, 153, Hope Street, Glasgow. 

Sbgbetaby (Portfolio).— J. D. Robs, 10, Latch Road, Brechin. 

Secbetaby (Lantern Slide).— G. Cloland, 15, Braid Cresoent, 
Edinburgh. 

♦ In those places Indicated by an asterisk only hand cameraa may be used under 
this permit, and the photographing of persons or groups is not permitted, 
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The Federation promotes annually The Scottish Photographic Sa)on. 
It is possible that no Salon will be held in 1915 
Salon Srcrbtahy — Wm McAnsh, 3, Albany Street, Blaiihill, 
Coatbridge. 

The Federation consists of 44 societies. 

THE YORKSHIRE PHOTOGRAPHIC UNION. 
President. — J. W. Wright. 

Business Secretary. — Ezra Clough, 10, FarclifTe Road. Bradford. 
Secretary (Lantern Slide Section). — W. H. Womersley, 
Spring Hurst Road, Shipley. 

Secretary (Print Portfolio Section). ^ Walter Tnckett, 

Elm Farm, Bramloy, near Leeds. 

The Union consists of 26 societies. 

THE LANCASHIRE AND CHESHIRE PHOTOGRAPHIC UNION. 
President. — S. L. Coulthurst. 

Secretary.— Fred. Whitaker, 195, Huddersfield Road, Stalybridge. 
Secretary (Travelling Exhibition Prints).— T. Lee Syms, 

69, Castle Street, Tyldesley. 

Secretary (Lantern Slide Section). — H. Harrison, 

93, Middleton Road, Oldham. 

Secretary (Print Portfolio Section). — R. Wright, 

15, Roosevelt Drive, Aintroe, Liverpool. 

A year-book is published, with a list of societies, lecturers and 
demonstrators, judges for exhibitions, etc. 

The Union consists of 47 societies. 

MIDLAND PHOTOGRAPHIC FEDERATION. 

Secretary. — Lewis Lloyd, Church Road, Moseley, Birmingham 
The Federation consists of 34 societies. 

federation of THE PHOTOGRAPHIC SOCIETIES 
OP NORTHUMBERLAND AND DURITAIM. 
President. — Wm. Milburn, F.R.I.B.A. 

Secretary. — Robert Chalmers, 17, Fawcett Street, Sunderland. 
The Federation consists of 16 societies. 

east ANGLIAN PHOTOGRAPHIC FEDERATION. 
President. — Bertram Cox. 

Secretary and Treasurer.— E. Peake, Rydal House, 
Earlham Road, Norwich. 

Secretary (Print Portfolio Section) — Bertram Cox (Lincoln) 
Secretary (Lantern Slide Section) — C. H. Wallis (Chelmsford). 
The T'ederation consists of 18 societies, 
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SOUTHERN PHOTOGRAPHIC FEDERATION. 
Pkesidrnt. — S. Dawe. 

Business Secubtaby — Jas. G. Thompsou, 23, Elm Grove, Southsea. 
Skcretary (Lantern Slide Section).— P, T. Kioldsen, 6, Canfield 
Gardens, Finchley Road, Jjondon, N.W. 

Secretary (Portfolio Section). — P. Baker, 33, Suffolk Avenue, 

^ Southampton. 

The Federation consists of 10 societies. 

FEDERATION OF THE PHOTOGRAPHIC SOCIETIES OF 
WALES AND MONMOUTHSHIRE 
President.— E. H. Griffiths. Sc.D., F.RS 
Secretary. — T. J. Lewis, 201, Barry Road, Barry, Glam. 

The Federation consists of 7 societies. 

INTER- CLUB PHOTOGRAPHIC ALLIANCE. 
President — John Bonnard. 

Secretary —Arthur Clayton, 41, Rovidge Road, Blackburn 
The Alliance consists of 17 societies 

THE PHOTO- SECESSION 

Director. — AlfredStieglitz, 1111, Madison Avenue, New York,U.B.A. 

Place of meeting, 291, Fifth Avenue, Now York. The Secession 
holds continuous exhibitions m its galleries, not only of the most 
advanced international pictorial photography, but also of the most 
advanced international art expressions in other media. 


TO AUSTRALIAN READERS. 

A complbtc^ set of the ** British Journal Almanac,” from its 
establishment in 1861 to the present volume, has recently been brought 
together by Mr. J J.t Rouse, of Messrs Kodak (Australasia) Ltd , 
and may ^be; consulted j by any photographer at the firm’s offices. 
979, George Street, Sydney, N.S. Wales* 
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PREFACE. 


Thi& fift}-fourth annual volunio of thr ‘‘Almanac” Ji nHued m 
an increased edition of 30,000 copies For some year or two the 
publishers have been unable to supply the demand, but it is hoped 
that the present larger edition will ensure every would-be purchaser 
obtaining his copy. 

As was to be expected, the present disastrous European V’^r has 
h.ul a considerable influence upon the extent to which firms in the 
photographic trade have taken advantage of the wide advertising 
powers of the ” Almiinao.’' Channels of trade have been interrupted, 
and supplies of raw material disturbed Yet the effect is reall> 
loss than might have been anticipated. Tn the case of only \ory few 
ihitish firms are announcements altogether absent. 

A further ofiect of the war is the number of goods previously made 
111 Cermany which arc now manufactured in Great Britain. The 
time since the outbreak of the war has been comparatively short, 
and there is no doubt that many other goods of which before the war 
practically the solo source of supply was Germany, will be produced 
in this country. National sentiments, which naturally have been 
hotly aroused b> the wai, are bound to be a factor in this as in othei 
branches of trade and m the British colonics, perhaps even more 
than here, will create a greater demand foi all- British manufactures. 
When the war is ended, as wc all hope it ma\ be before the next 
Almanac ” is issued, wc may expect to sec the British photographic 
trade further extended and strengthened in all the great markets 
of the world. 


GKORGE E. Brown, 


24, Wellington Street, 

Strand, London. 

December 3, 1914. 


Editor. 
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MODERN METHODS OF 
ENLARQINQ. 

liV TllK KDlTtJH. 


\ HOOK nusflit be wiitten on tlie methods diid .i})paratup emplojtnl 
.1 (‘nlarjTin^, and tlieivfore ui this aiticlc 1 have sought to kee-p 
1 1 ilv closely to the processes which are in practice at the picsent 
(l.i\ and utilise tin* \a lous tj'pcs of enlarging apparatus on the 
market l‘j\copt in ccitc^m practical applications no attempt has 
keen ina-dc to d(Ml witli the optics of enlarging. It is hoijied that 
ihe t.ihlcs and formul.u given in the later sections of this volume 
'p 713) contain the information which is necessary in computing 
••Jjc dimensions of tlie optical system for diffeient degrees of en- 
l.iigeinont with loiisch of diffeient focal lengths. Generally the 
noikoi Inib no inclination and little need to trouble himself about 
these latter he has only to go aJiead in the use of very simple 
tipp.iratns and learn for himself the fascination of photographic 
< nlarging 

Fr\KD-Fo(n s Kkf \ioJKns 

The fixcd-focu.s enlarger is quite the simplest and cheapest form 
‘d eiilaiging apparatus, but is not on that account to be despised. 
For certain purposes it is the most usi'fnl pattern of enlarger 
which can be employed. Its limitations are : — 1. It enlarges upon 
one, and only one, given scale, p ij , quarter-plate to whole plate, 3^ 
X to postcard and so on. 2. The whole of the negative is re- 
pioduced in the enlargement. 3. It is not possible to .shade parts 
of the paper during exposure. But, on the other hand, it is very 
rapid in use — an enlargement is made almost as quickly as a 
contact print — ^and the apparatus is always ready to hand without 
need of making things ready. If your small negatives are made 
with a stand camera or a reflex, or with any camera which gives 
>011 a fair iverace of subjects which are w'oll placed on the plate, 
vou cannot have a more convenient means of getting prints cf 
re<5])octable size, such as are necessary for reproduction in the 
press For this an enlarger giving 

T'i X prints from quarter-plates, 

GJ X 4J prints from Sjr x 2i in plates, 
or postcard prints from 44 x 6 cm. plates 
Ihe usual and mo.st advisable choice. The two first give almost 
the same degree of enlargement- roughly, two diameters --. no that 

32 
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the smaller (3^ x 2^) ncRativefi ran bo used in the quarter-plate 
enlai^er For 4^ x 6 cm negative.'', the scale of ciilar£;emenTi 
requires to be a little greater iii order to obtain postcards with 
the picture right up to the edges 
Fjg 1 shows tliC simplest form of Ihe fixed-foius enlargei a 
t<ipering box with a traine at one end to hold the negative, and 
At the other a loose squaie cap or lid in whicli the hroinidi' p.qier 



Fig, 1 —The Fixccl-focna Box Finlaif^cr the <>,mplLat of all Enlarginf? (’atneiii'' 

is laid The lens, mounted midway m a partition, is fitted with 
a simple ehutter, which js operated by pulling out and pushing 
m the handle Fig 2 is a <iomewhat more convenient pattern 
The paper is held in a dark slide, and the trouble of taking the 
enlarger into the dark to load it is thus avoided These en 



Fig. 2.— Fixed-focus Enlarging Box with Detachable Holder of the paper 

largers, as shown, are for use in daylight. They are stood point 
ing to a clear sky, the exposure depending only on the density of 
the negative and the strength of the light An ordinary meter 
a great help in finding the correct exposure It measures onp 
factor, and leaves only the other (and the easier), that is the 
density of the negative, to the judgment of the worker. 

But the fixed -focus enlarger may be used by artificial light a 
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jikiii uhuh hjs tljo «i<lvaiitciuo ol making expusuie easier 

Lliciii with daylight sinw^ the light is leasoiiably constant. A 
dra\Nback to it is the lather long exposure, for such enlargers arc 
iiMially fitted with cheap slow lenses, and w-ith a negative of any- 



Pijr 3 — ri\ed-tocus Knl.ugoi with Aititicial fiiKht. 


thing like deiiMty tlie exposure may lun into minutes Bromide 
pdj»ei, and that of the most rapid kind, is iiceessary ; gaslight 
p^iper IS out ol the (piesnon 'Ihe light may be gas or electric, 
md 1)0 din‘(t or roHooted Tf direct it is diffused through a 



Fig 4. ' (JoUapsilile Fixcd-focus EnUigcr, lAiiiallY mado for two differeat 
soalos'of cental gcnicnt. 

feerecn, say, of flashed opal, as in Fig 3, which is closely on the 
lines of tlie Kodak enlarger The alternative plan is to use 
reflected light in one or other of the illuminating ehambers, made 
lor both gas and electne lamps Pneh chambers, which are very 
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convenient alternatives to a condenser, are described in a later 
paragraph. 

A further jsattern of the fixed-focus enlarger is one which folds 
(Fig. 4). It is a oonvenience, particularly when making enlarged 
prints on tour. In these days of very small cameras and develop- 
ment tanks it is no great trouble to develop, fix, and wash nega- 
tives en route, and when that is done a folding daylight enlarger plus 
some gaslight paper enables one to produce prints of respectable 
size, say, half-plate or whole-plate, under the most primitive con- 
ditions. An apparai.ua of this form has the further advantage that it 
usually is made with a simple adjustment for two degrees of enlarge- 
ment. You can enlarge a quarter-plate to whole-plate (2 diameters) 
or to 15 X 12 (about 4 diameters). Really the ^lef use of this is 
not to get a larger print from the whole negative, but to enlarge 
a part only of the negative to the smaller of the two sizes of 
paper which the enlarger is made to take. j.ii other words, you 
makei a whole plate prmt either from the whole negative or from 
half of it. 

Dayliqrt Enlarqino. 

Years ago daylight was the source of light used exclusively for 
enlarging simply because, with the exception of oxy-hydrogen lime- 
light, there was no light powerful enough for the slower papers then 
in use. But the many convenient forms of electric lamps and gas 
burners have altered all that, and it is the exception to find any 



Fig. 5.— Enlargins by daylight, by means of camera fitted to shutter 
of window. A, the negative; L, lens; and O, easel. 


enlarging, amateur or professional, done by daylight. Yet, owing 
to its perfect diffusion, daylight is excellent for enlarging providing 
that it can^be obtained uniform over the aioa of the negative; which 
often it cannot in consequence of buildings near at hand. Usually it 
is advisable only^whed a room* by its situation, is specially fitted 
for obtaining an eyen fiood of daylight directly from the sky or by 
reflection. In using it for this purpose the two alternative plans 
are : — (1) To fit a camera to an aperture in a shutter of the window, 
casting ih^ enlarged picture on an easel (Fig. 5) ; or (2) to use two 
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LfiiiieraS'- a stnullei tu nold the negative mid a larger fur the bromide 
bapcr — mounted on a board. The whole arrangement (Fig. 6) can 
be directed to the shy or the light obtained in the negative by re- 



Fie. 6.— Daylieht ea larging with large and Bmall cameras connected 
by Light-tight Bag. 


declLon The first of these is much the better if cacumstances allow 
of it. because the easel is open and the paper can be shaded, 
vignetted, etc., during exposure; also any size of enlargement, 
limited only by the size of the easel, can be obtained. The camera 
lecjuires to extend no more than twice the focal length of the lens, 
.since this permits of same-size “ enlaigement." For larger pictures 
the extension is lesb. The camera used in taking the negative, if of 
the customary front-focussing pattern, is as convenient a one as can 
be u.^ed. It is best to make and fit to the back a frame to hold the 
iKgative, and with its back surface velvetted, in order to make a good 
junction round the aperture in the shutter. A shallow frame is 
secured to the shutter just to receive this back extension of the 
camera, and so to avoid sideway leakage of light through the aper- 
ture in the shutter. 

Even when a clear view of sky is available through the apparatus 
it is necessary to place a ground glass a few inches beyond the nega- 
tive to avoid irregularity of the illumination due to clouds. Where 
the view includes buildings, trees, etc., the light must be obtained 
by a reflector fixed at 45 aeg. to obstruct these latter, and to cast the 
light of the overhead sky on to the negative. The reflector is best of 
white blotting paper, renewed as soon os dirty, or, to save such re- 
newals, flash “ opal ” glass, which is easily washed. Both are 
superior to a mirror for reflecting a diffused light on the negative. 
But I should mention a useful substitute for the reflector, viz., a 
a^heet of ribbed glass placed paralliel with and about two inchea from 
the negative, with tno rxbs, about twenty per inch, on the side 
towards the negative and running horizontally. The ribs, on the 
principle of the prism windows used for dark offices, transmit the 
light largely int a horizontal direction, and, aided by a sheet of thin 
oiled paper midway between glass and negative, this plan (the sug- 
ge^ion of a “ reader) yields a very even light. 

For very dense negatives, or for those* with much retouching m 
fiont Or back, uayli^t has very positive advantages. In the one 
^aae it is a very actinic light; in the other its very even character 
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hinders such handwork showing unduly in the enlargement. Also 
in working from carbon transparencies, when making enlarged nega- 
tives, it is a very good light, but its constantly varying inte^ity 
makes it impossible to reduce exposure to a simple system. It is 
not difficult to test the light with an exposure-meter, drawing up a 
table of exposures for the various times of darkening of the meter- 
paper for an average negative and various degrees of emargement, 
but that is one more operation, and may even be misleading if the 
light changes suddenly. For practical enlarging work, artificial light 
ol some knid or another is by far the most satisfactory system, and 
the most popular apparatus m which to apply it is the enlarging 
lantern. 

Features op Enlarging Lanterns. 

An enlarging lantern is nothing more than an optical or magic 
lantern of extra long extension, and fitted with special devices for 
holding and moving the negative. The lens, unlike that of a pro- 
jection lantern, requires to “work to focus,’* that is to render a 
sharply focussed picture as sharp on development. For this reason 
the lenses on most optical lanterns are useless for enlarging Fig. 7 



explains the chief parts, and Fig. 8 shows the form of the removable 
ne^tive sUge or carrier with which even cheap enlargers are now 

In im enlarging lantern the light falls upon a condenser by which 
it is brought roughly to a point at the centre of the projection lens. 
This is what should result, though, in practice, by defect in the 
apparains, or, designedly, for special purposes, it may not. But it 
is wsential that the light shomd be movable to and fro from the 
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condenser; a rack and pinion movement is convenient, though the 
sliding lantern body is quite satisfactory. 

The projection lens is moved to and fro by a rack and pinion, B. 
This mechanism in many enlargers is of a cheap, jerky kind, and is 
.idvantiigeously supplemented by a fine rack and pinion on the lens 
for final focussing. The “foi'ussing mount,” iis fitted to the lens 
of a folding focal-plane canieui, is excellent for this purpose as it is 
iinioother than any rack and pinion. 



Fig. 8.— Negative stage with thiee lack-aml-pinton adjustments of negative: 

C, rotating ; D, tilting, and E, use and fall. 

\s just stated, the main focussing movement of almost all enlarg- 
ing camel as is by lack and pinion, but Messrs. Butcher, last year, 
introduced a decided improvement in a chain and sprocket move- 
ment. One advantage is its very smooth motion, but a greater 
IS that the focussing head is fixed to the moving lens front. One can 
stand close to the easel when actuating it, and so tell very much 
better when the sharpest focus is obtained. 

Of the movements of the negative carrier the most useful is that 
lor rotating the negative. Usually one works the enlarging easel 
with a series of lines one within the other corresponding with the 
different sazes o4 bromide paper. One arranges the enlarged picture 
within one such space and then has a guide to securing tno bromide 
paper in position. If the subject is not straight on uie negative it 
IS an easy matter to make it so in the enlargement by rotating the 
negative so that any vertical lines in it are upright within the 
space on the easel. It is much better and quicker to secure the 
result in this way than by leaving the negative straight in the 
lantern and placing the bromide paper askew on the easel. Another 
advantage of the rotating movement is that the picture of either 
an upright or landscape negative can be obtained the right way 
up on the easel. Some makers, in addition to the rack adjustment, 
provide a rapid movement from the vei*tice.l to the horizontal 
position. 

Up and down movement of the negative is not such a useful 
feature. It necessarily shifts the negative out of centre with the 
condenser; and if the condenser is just the regulation size for the 
negative, e.g., 54 ins. for quarter-plate, part of it will not be 
illuminated, will be cut off on the easel. The plan dl raising and 
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lowering the lene on the front of the enlarger ie worse, and wrong 
altogether. The lens should always be central with the condenser.* 
If not, the illumination on the easel will be patchy (with shadows) 
in many circumstances. These defects will not apply when enlarg- 
ing part only of the negative, the part being small in comparison 
with the condenser. In this case the up and down movement is 
useful, as it permits of bringing the part to he enlarged opposite 
the centre of the oondenst>r. That is really the proper duty of the 
movement. 

The third movement of the negative carrier is tilt — ^that is, instead 
of being perpendicular to the straight line running through the 
centre of the condenser and lens the negative can be angled to it 
The object of this is to make good the “drunken*’ appearance of 
pictures (mostly buildings) taken with the camera pointed upwards 
or downwards without the back (i e.. the plate) being swung to 
bring it vertical. Thus one’s negatives decide whether this move- 
ment is or is not a useful one. In any case it is not a sufficient 
movement in itself. The easel requires to be angled also to the 
same extent. If it is not, the drawing will not be restored com- 
pletely. The convergence of the lines can be removed by tilting 
the negative only, but without the easel movement the subject in 
the enlargement will bo dwarfed (given “squat” appearance) or 
stretched out into nairow formation according as the camera w'as 
pointed up or down when taking the photograph. 

There are one or tw’o further points to be noted as to the enlarg- 
ing lantern. In some it will be found that the frame which carries 
the negative is made to fit the wrong way about, the back of the 
negative instead of the front coming against the rebate of the 
^rame. This means that the exact position of the surface of each 
image (in enlarging a number of negatives) varies with the thick 
ness of the glass of each. It is just as easy for the carrier to be 
mounted so that this is avoided, and sharpness can then be relied 
upon once a sharp focus has been obtained. 

Another point is a means of holding the negative firmly in tlw* 
carrier. The usual turn-button does not do this It is an easy 
matter to fit, a spring clip which presses the negative against the 
rebate. 

When buying an enlarger see that the negative is illuminated 
from comer to comer by the condenser as shown by the projection 
on the easel. Even though the condenser may be of ample size it 
may fail in this covering power owing to the distance between 
negative and condenser : the light converges after pai^ng the con- 
denser, and may thus leave the corners of the negative^ uncovered 
even when the latter is exactly central. Worse still, if it is raised 
or lowered. 

Now that very small negatives are so widely need it is a con- 
venience to *ihave negative stage in an enlarger movable to and 
fro within a few inchea in front of the condenser. If there is not 
this movement it is not possible, with many patterns of the cheaper 
enlarger, to use, say, the lens of a vest-pocket camera for the 
eulargement of the negative. 
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The Light fob the Eklabqing Li^EBN. 

Quite a number of different sources of light are available for the 
enlarging lantern. Choice is not altogether a matter of conveni- 
ence and circumstances, for come lights yield better results for 
certain purposes than others, as mentioned in the notes in each 
case below. The chief lights are — 

Oil lamp Acetylene (flame). 

Incandescent gas. Acetylene (incandescent). 

Spirit burner. Limelight. 

Electric incandescent Electric arc. 

Nernst. Mercury vapour. 

(hi Lartip —Weakest of all the practicable lights, but best for 
very thin, weak negatives^ for which purpose a professional 
enlarger will use it in preference to much more powerful lights 
V three-wick lamp is the usual oil light. A drawback is the image 
of the flame, which is liable to form on the easel In short, not 

light for general use 

/ nc^indescent Gas — The upright mantle burner is satisfactory 
for average work where negatives are not over-dense or to be 
enlarged on great scale, say, more than 6 diameters. The In- 
verted burner can be used by reflection m a mirror placed an incJi 
or tw'o below the mantle, and at 45^ to the axis of the lens. A 
:{ood arrangement, this, as one works from the smaller, very 
bright tip of the mantle With the upright burner the pattern 
of the mantle will show sometimes. Preventive, ground glass, 
placed close in front of the light, or the lamp chimney may be 
ground As convenient and efficient a light as any. 

Spirit Burner (Mantle ) — A somewhat more powerful form of 
incandescent gas, but burning methylated spirit. Advantage of 
tequiring no gas connection, but drawback of having to keep it 
goin^ while the enlarger is in use, as some minute or two is 
required to start it again. 

Electric Incandescent . — The ordinary pattern of metalliC'fila- 
ment lamp is useless, as the light ia spread out too much, and it 
IS most difficult to avoid the shape of tne filaments showing in the 
enlargement. Recently ** focus ” lamps have been introduced which 
are free from these objections, and yield a perfectly steady light 
of about the strength of incandescent gas. 

Nernst , — A first-rate and powerful lamp, particularly on high- 
voltage circuits (200 and over). Perfectly constant, but requires 
a large-aperture lens — ^not smaller than ffS, and better //4’5 — 
^otherwise it is impossible to obtain even illumination. 

Acetylene . — The small acetylene flame — or rather three of them 
one behind the other— gives a very small, bright light much more 
powerful than incandescent gas. Readily turned up and down. 
Except for the drawback of involving 4 .the trouble of a generator 
it is a very good light. 

Acetylene Incandescent . — A new method of using acetylene, in 
which the gas is burnt with air in a special atmospheric burner, 
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tfhe hot uon>luiniiK>us flamo rendering a pastille white hot. In this 
form the light has ** its back to the condenser,” so to speak. It is 
reflected by a curved mirror, one-half only of the condenser being 
used, or in the case of some lamps the rays being brought to a 
focus without any condenser at all. 

Limelight , — A blow-through lime jet supplies a very intense and 
concentrated light which is not much used nowadays, now that 
electric current is so readily obtainable, and compressed oxygen 
less so. 

Electnc Arc . — A small arc of the enclosed, semi-enclosed, or 
open arc type is the best all-round high-power enlarging light. 
It is very small, and thus does not easily give rise to shadows with 
a reduced aperture of lens : is very actinic, is instantly switched 
off and on, and requires but little attention. In the case of the 
enclosed arc, for some reason which is not clear, many lenses will 
show a sharp enlargement after focussing, but on development the 
picture will be out of focus. The only means of remedying this 
defect (which appears most with modern anastigmat lenses and 
least with B.R lenses of the older type) is to shift the enlarging 
easel, for a distance found necessary, after focussing. 

Mercury Vayour , — The most perfect of all enlarging lights for 
use on a commercial scale, owing to its absolute constancy and 
evenness of illumination. The latter (when three short tubes are 
used) IS such that it is not necessary to use a condenser, and thus 
the largest negatives can be dealt with. But one would hardly 
indude it among the lights for amateur use, since the cost of the 
tubes and the space they occupy are objections when enlarging 
is done only at odd times instep of as a regular daily business. 
Reviewing what has been said, about the best light, where electric 
current is available, is a small arc ; next to that either a Nemst or 
a special metalliC'^^ament lamp for lesser power work. Next in 
order of preference 1 should place incandescent gas, and as about 
equal in convenience a spirit burner and acetylene, or, perhaps, 
the latter first of these last two now that dissolved acetylene *s 
so widely obtainable from motor depdts. 

The Gondenseb in Use. 

As the lantern is the most popular form of enlarging apparatus, 
1 will deal with its use somewhat at length, particularly as much to 
be said in regard to it applies only to it, that is to the employment of 
a condenser. It must be borne in mind that the condenser makes 
a considerable difference. The condenser transmits the rays of light 
from the lamp as a converging beam, which should come to a pmnt 
in the projection lens. Theoretically, the condenser causes the rays 
thus to converge at the stop of the projection lens. In practice there 
are several reasons why it does not do this. For one thing, the 
source of light is not a point, but is of some size ; and, in the case 
of a light such .as the incandescent gas mantle or the Nernst lamp, 
of eoQBiderable size. For another, the condenser, as fitted to enlarg- 
i|»g lanterns, does not bring the rays of even a point-form of light 
again to a point. But it ckies converge the rays to a very conBiae^ 
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able degice, and thus the projection lens has tcansmitbed to it a 
larger volume of light than would be the case were the condenser 
not used. 

The point of the cone of converged rays is small enough to have 
one important effect : it passes through a lenS'diaphragm of rela- 
tively small size, and hence, when a condenser is used, the exposure 
may be as short at //8 as at fjt or ^/4.5. This applies specially 
when using small sources of light such as the arc or limelight. With 
larger sources, such ae incandescent gas or Nernst filament, the 
point of the cone is larger, and it does not do to use a projection 
lens of small aperture, since then it is difficult to obtain a clear, 
evenly illuminated disc from the lantern (without a negative in it). 

\lso the light requires to be adjusted as regards distance from the 
eondenser, for each different degree of enlaVgementr. While the dis- 
tances of the projection lens from the negative and the sensitive 
paper follow a definite optical rule, and, if necessary, can be calcu- 
lated with reasonable correctness, the varying distances of the con- 
denser from the source of light are not susceptible to such calcula- 
tion. It IS a matter for adjustment by trial and observation upon the 
screen without a negative In thus making the enlarging lantern 
re.idy for use much time is saved by working on a definite system. 

The Enlarging Lantern in Use. 

Having lighted the lamp, the first thing is to insert the negative 
and adjust the position of the focussing easel and lens front of the 
enlarger so that the enlargement is of the required size and roughly 
in focus. 

At the same time the light is roughly adjusted by moving it to 
and fro and roughly centering it. Then remove the negative, and ad- 
just the light to a nicety so as to give an evenly illuminated disc with- 
out further moving tne projection lens. Some shadows are almost 
certain to be seen in the disc. Best to draw the lamp a little for- 
wards or backwards so as to give marked shadows, then to centre it 
so as to cause the shadows to be placed symmetrically on the disc 
<ind then to move the light backwards or forwards until the shadows 
disappear altogether. 

Then, for exact focussing, insert in the negative stage a test 
plate, such as an old negative, with fine needle scratches on it, 
or one of the ruled glasses sold for the purpose. A very slight 
movement of the lens pinion, or that of the enlarger front, will 
secure perfectly sharp focus Then replace the teat plate by the 
negative, place an orange or ruby cap on the lens, pin the bromide 
paper in position, and make the exposure. 

I am assuming that you are using the ordinary vertical board 
of the enlarging easel Of this, and of modifications of it, I write 
in a later paragraph. Here it suffices to say that it is necessary 
to use ordinary care not to push it out of position when pinning 
the bromide paper to it. 

In dtocribtng the movements of the enlarging lantern I referred 
to the tilting of the negative (ae viewed edgewise) for correcting 
distortion caused by upward of dQwnword anglin| of tb^ 
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camera without the use of a swiuL^ back when taking the subject 
When the negative is so tilted iif the enlarger^ the easel requires 
to be tilted to an equal degree. What this degree requires to be 
for exact correction cannot readily be ascertained ; one can go only 
by the look of the enlai’gement. This tilting of the negative, 
too, usually requires a smaller stop to be used in the lens in order 
to obtain all parts of the subject in sharp focus And this often 
leads to a further difficulty, as follows : — 

As I mentioned in a previous paragraph, the use of a small- 
aperture lens and a small stop in a large- aperture lens causes 
snadows on the screen, particularly with light-sources of large 
sizes. In such cases often the only remedy is to diffuse the light, 
and the best way to do that is to place a screen of ^ound glass 
as close to the light as can conveniently be done With incan- 
descent gas it is sometimes found sufficient to grind (with emery 
powder) a patch on one side of the glass chimney. But whatever 
the screen, place it as near to the light as you can ; that is better 
than against the condenser, and much better than between the 
condenser and the negative. 

Such diffusion of the light is also necessary when enlarging 
negatives which have retouching on them (See later) Often, 
too, it is the only remedy for the pattern of the gas mantle show- 
ing in the enlargement 

Enlarging by Direct Light Without Condensers. 

A condenser, as I have said, is the readiest mean.s of illuminating 
the negative for regular enlarging work, but it is not the only, 
or indeed the best, method wneu using artificial light. Usually, 
however, the condenser is dispensed with only when enlarging is 
done at infrequent intervals, or when apparatus has to be extem- 
porised from other accessories which are available. In the absence 
of a condenaer artificial light may be utilised in one or other 
of two ways, either direct or by reflection. The former is th^ 
less satisfactory plan, but 1 will give one or two useful methods 
here. 

Magnesium ribbon supplies one means which at times may be of 
service in illuminating a negative. The l^rtter is placed in a 
camera as used for daylight enlarging, and of the type of either 
Fig. 4 or Fig. 6. About two inches behind it a sheet of ground 
glass, or flash opal, an inch or two larger each way than the nega- 
tive, is fixed. The magnesium is burnt about 2 inches again 
behind th^ diffusing screen. The chief point is to secure even dis 
tribution of the light, which can be done by moving the burning 
ribbon to and fro over the len^h of the screen, nadually lowering 
it from top to botfom. The ribbon is fed out of a glass or metal 
tube as at bums, and with a little dexterity it is easy to bum the 
eeversd feet whidb usually are necessary without interrapting the 
burning, more convenient plan, however, is to hang up strands 
of the ribbon at intervals of about half to one inch across a frame 
behind the diffusing screen, and to burn these in succession. Foi 
negatives up to aMUt half-plate size this is a quite practicable 
method, wim the drawback of the magnesia smoke and the awk 
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wardness of having to burn a full dose of the ribbon in order 
to test the correctness of exposure. 

In using direct light for larger negatives" it is not much use 
considering anything less powerful tl^ an arc or incandescent 
half-watt Tamp such as is used for studio portraiture, placed con- 
siderably further from the negative and likewise diffused by a 
sheet of flashed opal placed between it and the negative. 1 



Fir. 9.— KnlargiQR with direct light from arc (or high power half-watt) lamp, 
diffuBed through flaKh opal. The camera pirtly shown on left carries a dark 
slide for the bromide paper. 

reproduce a drawing of such an arrangement used by Mr. A. 
Hand ford. If 12 x 10 is the largest size from which it is required 
to enlarge or reduce, a box should be made 18 in. square and 5 in. 
deep. In the top *’ is fitted a set of carriers from 12 x 10 down, and 
in tile bottom a sheet of flashed opal, the full eize, 18 x 18 inches. 
The negative is put in the carrier, the box stood on end, and the 
arc lamp lowered until level with the negative. It will be per- 
fectly illuminated, even if the arc is within a foot of the opal, and, 
like other such systems, has the advantage of yielding enlargements 
freer from grain than those made with a condenser. 

Enlarginq by Reflected Artificial Light. 

But where artificial light is used without a condenser the better 
plan is to pmploy it by reflection. With lights of moderate power, 
such as incandescent ^as, it has its limited uses as regards the 
size of the negative which can be evenly illuminated and degree 
to which a somewhat dense ne£[ative can be enlarged, but it is 
nevertheless an exceedingly serviceable method. The apparatus on 
the market may be divided into two clas8es—(l) moderate power 



372 THE BRITISH JOURNAL PHOIOGRAPHIC ALMANAC, [IQIS 

idlujmnaiors, such as those of Messrs. Hughes, of Kingsland, Lon< 
don, N., and Messrs. Lancaster, Birmingham. These consist of 
metal chambers fitted -with incandescent gas or electric lamps, the 
light from which is reflected from a white curved surface. Fig. 10 



Fig. 10.— Illuminating obamber, attaob^^d to ordinary double ex tension 
camera, converting it into an enlarging lantern. 


shows such a chamber and how it is used in conjunction with an 
ordinary double extension camera, the two together forming an 
enlarging lantern. For negatives up to about half-plate in size 
this system works very well — ^as well as a condenser— so long as the 
negatives are not of great density nor required to be enlarged to a 
great degree — say, more than 7 or 8 diameters. As the light is 
reflected, and as it is not condensed as in an ordinary lantern, the 
** power *' of the system in this form is less, but for anyone who has 
a suitable camera it affords a very inexpensive and convenient 
means of converting it into an enlarging lantern. 

(2) High- power illuminator by reflection. The second commer- 
cial form is perhaps best represented by the apparatus of Messrs. 
Marion, two drawings of which are shown in Figs. 11 and 12. 
Fig. 11 is a front view of the exterior showing the nest of carriers 
to nold negatives of any size from the largest to the smallest. A 
shelf, not shown, permits of a camera bein^ placed centrally against 
the negative. The back wall of the box inside is a whj'be surface, 
which is very strongly illuminated by a pair of arc lamps, placed 
\ptt9 each side of the canier opening. Fig. 11 is a view looking 
back to fr^t of the box. No doubt half-watt electric lamps 
' of power may be used in place of arcs. An apparatus of 
this bind serves not only for enlarging, but for reducing (as wihen 
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making lantern slides from large negatives) and for copying. In 
'the latter the original is pinned to the back waU of the box, or 
rather to a black board placed over it. 

For enlarging there is, of course, no particular virtue dn the 
box, except that it provides a light-tight receptacle for the light, 
and thus allow.s of the enlargement being received on an unen- 
closed easel in the dark-room. But if a daylight enlarging camera 
IS available the eystem can be adopted simply by screening a pair 



Fig. 11. Fig. 12. 

Fig. 11.— Front view of arc retlector-iliaminator box, for use with ordinary 
camera as enlarger. 

Fig. 12.— Interior of box, as seen from the back, which receives (and reflects 
through the negative) the light from the arcs. 

of arcs or high-power half -watt lamps on the side next the camera 
and placing a white screen — nothing better than white blotting 
paper pinned to a board — ^to illuminate the negative. Focussing, 
vignetting etc., are so greatly facilitated by having the enlarge- 
ment unenclosed in a camera that the boxing in of the light instead 
of the sensitive paper is by far the more advantageous system in 
practice. 

Vertical Enlargers. 

In the early days of photography, when papers were enormously 
less sensitive, it was usual to use direct sunlight for enlarging, and 
hence solar enlargers” were built vertically and made, hdiostad; 
fa^on, to receive the directly perpendicular rays of the sun. For 
quite other reasons nowadays there is much to be said for a vertical 
pattern of enlarger for amateur use. The chief advantage is tiiat 
it avoids the great floor (or table) space required by the ordinary 
horizontal enlarger, of whatever pattern. A vertical enlarger can 
be kept standing ready for use in the corner of a room, and occupies 
a floor space which need not be more than about 2 ft. by 2 ft. Also 
the construction is greatly simplified since condenser and negative 
require only to rest on shelves, instead of being supported in 
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hoJidera. A^adn, the eensibive paper may readily be laid in register 
witih the projeoted enlargement, and held in place merely by turning 
down a sheet of glass (hinged) upon it. Against these advantages 
is the unwieldy (height which the apparatus assumes when enlarge- 
ment is more than about four times with a lens of normal focus — 
say 6 ins. for quarter-plate negatives. For amateur puiposes four 
times (a 15 by 12 enlargement from a quarter-plate) is usually suffi- 
cient. If a greater degree of enlargement is required it is usually 
to secure a 15 by 12 picture from a small portion of a negative, for 
which purpose a 3-in. focus lens may be used within the limits of 
height prescribed for a 6-in. lens and four-times enlargement. 

Several practical workers have written in praise of the vertical 
enlarger, notably Dr. H. D’Arcy Power, of San Francisco, who has 
described the conversion of a cupboard with a skylight into a day- 
light enlarger of this type, and the use of supplementary spectacle 
lenses for securing a fair range of degrees oi enlargement without 
making the enlarger unduly tall (** B. J.A.,’^ 1910, p. 585). A sim])ie 
form of vertical enlarger using artificial light was described by 
another San Franciscan, Mr. Carl Thayer (“ B.J.,** October 11, 1912, 
p. 781), and a few months ago, as recorded on another page in the 
Epitome section of this ** Almanac,** an English worker, Mr. H. 
Bamford, described a home-made vertical enlarger used by him for 
commercial enlarging. These references will be sufficient to instruct 
those interested in constructing an enlarger of this kind, as to the 
lines which may be followed according to circumstances. 

The Lens for Enlarging 

Broadly, the lens with which a negative is taken is a suitable 
lens with which to enlarge it. This applies to camera outfits fitted 
with a fairly decent lens, that is the sort of lens which is good 
enougn to be sold separately. It does not apply to the very cheapest 
kinds of film or plate-oameras, many of which are supplied with 
lenses which do not work at a larger aperture than ^/16. But if the 
worker has a decent ''rapid rectilinear** lens of //8 aperture and 
focal length about 10 per cent, longer than the long side of the 
plate, that will be a very good lens for enlarging from the negatives. 

In the case of daylight enlargers or other apparatus in which no 
condenser is used, the focal length of the lens has the effect only 
of determining the size of the apparatus. With a lO-inch lens the 
distances from negative to lens and lens to paper are twice those 
when a S-inch lens is used. And there is no object in using a 
longer focus, though no disadvantage except that of unnecessary 
len^h of the camera. 

But in the case of an enlarging lantern (with condenser) the focal 
length oi the oendenser is ohi^en roughly to work best with a lens 
of a particular focal length, 5 to 6 inches with a condenser 
lor auarter-p^tfl nfsgatiyes, and 8 to 9 inches for a half-plate enlarg- 
ing latitem. It is not advisable to use focal lengths very different 
from thesev 

regards the type of lens, there is very little, if any, advantage 
lo using an anastigmat of aperture larger than ^/8 in circumstances 
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where this apertuie is large enough, liut, as already stated, some 
sources of lignt, t.g.f Nernst lamps, call for a larger aperture. Theu 
an anastigmat, on account of its fjt or ^/4.5 aperture, is necessary. 
On the other hand, the K R. type of lens is better for use with the 
enclosed arc light for the reason that with it the nuisance of want 
of coincidence between the sharpness seen on the enlarging easel and 
that obtained on the print is much less prevalent than with modern 
anastigmats. In other respects^ too, the R.R. is preferable. Its 
diciphragmsr are often of metal — invariably in the case of the detach- 
able Waterhouse stopes, and of ten so when iris diaphragms are fitted. 
Many anastigmats, however, have ebonite iris diaphragms, which, in 
the tocus of the arc lamps, may be destroyed. 

For certain purposes it is an advantage to use a lens which does 
not yield really sharp definition. Usually, of course, one*s aim is 
to make the enlargement as sharp as possible, but sometimes this 
quality may be a defect-'e.f/., m the case of retouched poi-traits — and 
then a lens which gives a ^easing degree of softness of definition is 
a positive advantage. The Dallmeyer-Bergheim lens or the 
Dallmeycr portrait lens (set to give diffused focus) have 
been thus applied with very satisfactory results. It is 
nut suggested that one will buy them for use in enlarging, but, 
having ^em, one cun turn them to good use and so obtain softly 
diffused enlargements more easily than by other methods mentioned 
in a later paragraph. 

'J'he Enlarging Easel. 

Practically tiie only remaining part of the enlarging outfit is 
the easel or support for the sensitive paper. The simplest form 
IS a plain upright board fitted to a heavy foot. It should prefer- 
ably be guided by a base-board of some form, so that wherever it 
18 placed the surface of the easel comes automatically at right angles 
to the straight line through the centre of the lens A pair of 
boards about half-an-inch apaji>, with a strip secured to the under- 
side of the easel foot, is one such base-board. Another is a pair 
of boards, each of A -section, the support of the easel having a 
pair of A shaped slots cut in it. 

The heavier the whole easel the better, as it will not be liable to 
be moved when pinnmg the paper to it. A great weventive of 
accidental shift wlien fixing up the paper is to rover the easel with 
“cork lino,“ the cheap linoleum sold for floor coverings. It is 
readily attached with hob glue and is practically everlasting. The 
sensitive paper is readily pinned to it with very light pressure of the 
pins. 

As means of saving the trouble of pinning, and at the same time 
of ensuring perfect flatness of the paper, a number of special pat- 
terns of enlarging easels with glazed fronts have been designed, of 
which my own preference is the “ Westminster,*’ which is of the 
hinged type. By adjusting the easel up or down, or by a rotating 
movement, the picture is placed within one or other of the rectangu 
lav spa^s marked on it. The easel swings into the horizontcbl 
position and the paper is then laid in place within the prescribed 
space, the easel brought back to the vertical position and the 



376 


tfiB BftltlSB JOU&MAL PHOTOC&At^HJC ALMANAC, [1015 

exposure made. One other advantage of a glazed easel of this 
kind is the readiness with which a black mark can be laid in close 
contact with the paper, ,and the enlargement then obtained with 
perfectly square*’ white margins. This is a great help in 
trimming the enlargement, or, if desired, the print can be finished 
off with a narrow white border by trimming all round a fraction 
of an inch short of the picture itself. 

Before leaving the easel 1 should mention the use of a rapid 
printing machine where a large number of enlargements of moderate 
size require to be taken off. Some few of tlie many rapid printing 
machines are made to hold the paper vertical, and where this is 
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Fig. 13.— A rapid bromide printer of the vertical pattern, used as enlarging 
easel when making a number of enlargemerts from one negative. 

the case it is an easy matter to use the printer as an enlarging 
easel. Fig. 15 shows the ** Hans ” machine thus adapted simply 
bv removed of the front ^rtion containing the light ; no negative, 
of course, being used in the printer. Thus arranged, any number 
of enlargements can be made with no loss of time in placing each 
piece of paper m position. 

Thb Negative fob Enlarging. 

It is not much use saying much in the endeavour to describe the 
type of negative which is best for enlarging purposes. A little 
experience wiU soon show what it is. But it may be said that for 
the best results a thin, rather soft, but brilliant negative is needed 
—the kind of negative which is a quick and good printer in P.O.P. 
Softness of gradation alone (as is obtained when an over-exposed 
plate is fully developed) is not sufficient in itself to yield a perfect 
enlargement. Such a soft but thick negative shows its inferiority 
in enlarging more than in contact printing, in consequence of the 
scatter of light which takes place from all parts of the silver 
deposit. 

Then again much depends on the strength of the light used in 
eplarging. When a-l^werful light such as the arc is used the 
negative may lib of greater contrast, whilst on the other hand a 
flat* thin, over-eitposed and under-developed negative will yield a 
^passable enlargement only by using a weak yellowish light such as an 
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I have already referred to negatives with much pencil retouching 
on them and to the necessity in their case of uajng a highly diffused 
light — daylight for preference, or, when an enlarging lantern is 
used, with ground glass between the light and the condenser. In 
some cases, chiefly portraits, it is an advantage to put the enlarge- 
ment slightly out of focus or to use a soft-focus lens as advised in 
,iii earlier paragraph 

Choice of Papers. 

[ti comp<‘wison with a few years ago enlarging work is greatly 
facilitated by the wide range of bromide (and gaslight) papers 
available. Apeart from the surface— which now runs from glossy 
to a coarse linen-like gram— -the user can turn to great advantage 
the dilT#"ren'b degrees of contrast which obtain with different makes 
of paper and with different grades of the same make The range 
IS too wide to make it possible to particularise, for the last year 
or two have seen it extended by the introduction of development 
papers intermediate in speed between bromide and gaslight papers 
find approximating in some cases as regards vigour of image to the 
papers of the latter class 


Exposure 

A little system, but not too much of it, is of great service in 
ascertaining the time for the exposure of the enlargement. By 
that I mean that the most useful test is the exposure of a small 
trial strip of paper, but a little system in the form, chiefly, ot 
particulars of exposure under certain conditions will afford a most 
valuable aid in enabling one to como pretty near the right exposure 
when exposing the test piece. It must be borne in mind that rules 
and tables do not necessarily apply to enlarging both by daylight 
and artificial light. The use of a condenser upsets certain rmes 
which the worker may perhaps unwittingly apply to it Let us 
take daylight enlarging first. 

Exposure in this case depends on — 

1. Density of negative 

2 Strength of light. 

3. Aperture of lens. 

4. Degree of enlargement 

5. Speed of bromide paper. 

Where the advised system comes in is in the working out by trial 
(on small pieces of paper) of the correct exposure under certain 
conditions as regards factors 1 to 5. 

In respect to the negative it is a good plan to choose and keep 
at hand one fairly representing your average make as regards 
density and absence or presence of stain. Any negative to be 
enlarged can then be compared with it, and from ordinary experi- 
ence in contact printing it is not difficult to judge that it will 
require half, double, or four times the exposure required when the 
standard negative is used. 

Strength of light is readily tested by an exposure meter such as 
the Watkins or Wynne, noting the number of seconds required to 



* 378 I HE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, [1915* 

reach the standard or quai'ier tint according as the light is strong 
or weak. You must, of course, stick to one tint or the other, ov 
else make allowance for the change. The exposure meter thus tells 
one if the li^ht is more actinic than, that of, say, a tint tune of fifteen 
seconds, which we may chooee as our standard time. If the actino- 
meter records thirty seconds we allow twice the exposure as regai'ds 
this factor. 

Aperture of lens follows the rule inversely as the square of the 
/ number as in ordinary photography. 

The greater the degree of enlargement, the longer the exposure 
required in a definite ratio which is embodied m the table of 
“ Kelative Exposures when Enlarging,** included among other optical 
tables later in this “ Almanac.’* 

Speed of papers may be seen from the speed card of the Watkins 
Meter Co. 

Assume, then, that with our standard negative in a light regis 
tering 16 on the actmometcr with //8 lens and enlarging 4 diamcteis 
(i.e., quarter>plate to 15 by 12), it is found that 20 seconds are 
requir^ on Wellington bromide paper Let me illustrate the use of 
this verified record in other unknown cases : — 

Factor. 

Negative — judged to bo twice as dense 2 

Light, 7 to 8 Wynne . i 

Lens aperture //5.6 i 

Degree of enlargement, 8 times ^ 

Paper — Illingworth 1 

That is, the time of exposure is ?0 x 2 x ^ x ^ x 3^ x 1 - 35 secs. 

Long as it takes to rciul and describe, this system requires only 
a minute or two in practice. 1 give it as the readiest means 1 know 
of judging with fair approximation what the exposure will be. In 
practice it will be simpler than here shown, for the bromide paxier 
and Uie lens aperture wiU be the same in most cases. 

Now, as regards exposure with an enlarging lantern. Here factors 
1, 2, 4, and 5 apply as before, but inot factor 3 (aperture of Ions), 
for reasons which have been explained al^ve. Therefore, 
you must leave out factor 3, and usiially you can also leave out 
factor 2, as the light is the same in the case of each exposure. Even 
If it is not, there is no easy way of measuring HL The system 
is thus shorter when using artificial light, and if, for any reason, 
you have to use a stop smaller than that in the standard conditions,* 
well, neglect it altogether if the condenser is used plain and tlie 
enlarger is adjusted as directed in a previous paragraph. If a dif' 
fusing screen is used in front of the light one may suggest doubling 
the exposure for each doubling of the f number — twice the 
exposure for //8 when the stanaard conditions specify //5.6. This 
is a rough approximation— it is not possible to be even approximate 
•^ut let mg repeat that I reccmimend the system here described 
solely as a means of ascertaining the exposure for the test strip 

* This should le the lull aperture of tho lens, 
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It expen-euoe shows it to be exact enoueh for the test strip to be 
dispensed with; well and good, but obviously in the absence of a 
reliable measure of the density of the negative it cannot pretend 
to be that. 

Unsharp Enlargements. 

The chief causes of unsharp enlargements are as follows : — 

Lens out of centre with the negative — due to undue use of rising 
and cross fronib of the enlarging lantern, and most likely to 
occur whi&n using a lens which is of short focus relatively to the 
negative being enlarged. In such circumstances it does not do 
to move the lens (or the negative) out of centre with each other. 

Negative loose in its carrier, or negative does not register with 
the test plate used for focussing. 

Buckling of the paper after ninning to the easel 

Vibration of the apparatus auring exposure, or shifting of one 
I)art after enlargement has been focussed. 

Dust or condensed moisture on lens. 

Bad adjustment of the light. The light requires to be adjusted 
afresh when the scale of the enlargement is changed. 

Want of register between the visible and chemical image — 
occurring particularly with the enclosed arc light, and varying 
greatly witn different lenses. 

Soft Effects in Enlargements. 

For pictorial purposes it is often an advantage to utilise certain 
means of purposely introducing a certain want of sharpness into 
the enlargement. In portraits, the effect of softening out sharp 
lines is often a great improvement, and in landscape subjects such 
methods are of service, particularly in the case of subjects which 
include heavy masses of shadow, the latter being thereby broken 
up and relieved of their solid monotonous effect in the enlarge^ 
ment. The most usual method is the use of “bolting siUc/' 
obtainable from any large photo-supply house, stretched on a frame 
and placed at a distance in front of the sensitive paper, which 
depends on the degree of breaking up required and on the actual 
distance from lens to paper The screen should never close 
to the paper, as the effect is then simply to impress the pattern 
of the silk too insistently on the enlargement. Three or four 
inches away is a fair distance at which to try the effect, and 
usually it is a good plan to use the screen for only half the whole 
period of exposure, as can readily be done when using an enlarg- 
ing lantern 

A delicate softening of the image — less marked than by the use 
of bolting silk as described above— is obtained with chiffon, using 
two thicknesses of this material strained over a collar to form a 
cap for the lens. With both bolting silk and chiffon, the enlarge- 
ment is, of course, focussed sharply with the unscreened lens, and 
the fabric then introduced for the exposure. 

Of the use of a special lens dr specially adjusted lens for pro^ 
during “ soft-focus “ effects monition has already been made in the 
paragraph on “ The X^ens for Enlarging.** 
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VlGNETTINO AND SHADING £nLAROBMENTS 

Except lor poi^raits, vignettes are rather out of fashion at pre- 
sent, altdiough there is no reason why they should 'be, for the deli- 
cate shading off of the subject into a white margin is most effective 
in many cases. For practical purposes vignetting is possible only 
when there is a clear unobstructed space l^tween the lens and the 
enlarging easel, as when using an enlarging lantern and employing 
daylight admitted from a window in a darkened room. The 
vignetted effect is produced Iby interposing a card (in which is cut 
an aperture of the shape desired in the vignette) between the lens 
and the sensitive paper. The card must come a fair distance from 
the paper, o'therwise the vignette will be too abrupt, and it should 
be moved to and fro within a short distance during exposure. The 
aperture needs to be small in comparison with Uie enlargement: 
usually the tendency is to cut it too large, for the cut-off of the light 
is less in the developed enlargement than it appears on the enlarged 
(negative) picture on the easel. However, a fair idea can .be formed 
of the vignetting effect, and the vignetting card placed in position 
in readiness for exposure. For this, a very convenient means is 
some lead wire of about one-eighth inch diameter, one end of which 
is coiled round a short upright fixed in a firm base, whilst the other 
is twisted into a loop to clip the vignetting card. The advantage 
of the lead wire is that it is destitute ol spring, and so allows of 
the card being placed to a nicety in any position without recoil 
and ynthout tendency to move unless again adjusted. When* the 
cap is removed the base of the vignetter is steadily moved to and 
fro in a straight line within narrow limits, for which purpose it is 
an advantage to have a guide bar on baseboard of the apparatus. 

But -the more frequent use which can (be made of a shading card — 
which is all that the vignetter is — is in controlling the exposure of 
different pa^rto of the paper. The sky is the most usual example. 
In most negatives in which the natural clouds are rendered the 
sky portion is so dense as to require several times the exposure of 
the rest of the subject, and ther^ore the part of the subject below 
the sky-iine on the enlarging easel is shaded by a card held between 
lens and easel for a period which will often be two or three times 
the period required for the landscape portion. If the horizon line is 
fairly Hat a straighit card moved up and down a little as well as 
to and fro during exposurb will suffice, but if qbjects project from 
the landscape into the sky it is an easy matter to cut a rough mask. 
Another fairly common case is where some part of the subject is thin 
and lacking in detail, resulting in a beav^ clogged patch in the 
enlargement. Here a card can be used to shield this portion during 
a considerable part of the whole exposure; or, when the position 
of the dense portion within the negative requires it, an opaque 
patch can be mounted on a sheet of glass which is used as the 
shading card. In laot, the perfect negative which can dispense 
with any shading dating exposure is somewhat of a rarity. In- 
deed, some workers have carried local control of the enlargement 
during exposure to quite a pitch. I instance Mr. T. H. Greenall, 
who mounts a clear glass in a pair of grooves about an inch or so 
from the bromide paper, works on the glass transpareiH water- 
c<>ldar and opaque to register roughly with the enlarged picture. 
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In all vignetting and ahading work it ib uecesBary to adjust 
matters so (that ihe exposure is of a fair length," say twenty seconds, 
otherwise it is difficult to use the shade for a part of the time only 
with anything like exactness. If the exposure with the lens at full 
aperture is too short it is better to increEise it by inserting ground 
glass behind the condenser or by using a slower paper than by 
stopping down the lens. The latter plan, when a condenser is 
used, IS apt to upset the pro-per illumination of the enlargement. 

Clouds in Enlaeuements. 

Landscape subjects in which the sky is a plain white expanse 
require the addition of clouds far more urgently in an enlargement 
than in a contact print. Fortunately the printing-in of a ak^ is an 
easier matter in enlarging than it is when contact-printing on 
development papers. The methods which can be followed are 
ehiefly three : — 

1. Single development — exposure, first of the landscape, then of the 
cloud, followed by development of the whole picture. 

2. Double development — exposure of the landscape, development, 
exposure of the cloud, followed by development of the whole 
picture, or of the sky only. 

3. Making a composite transparency of landscape and sky, and 
from this preparing a new (same size) negative for enlarging or 
enlarged negative for contact-printing. 

Method No. 3 is really the making of an enlarged negative, and 
is therefore dealt with in the chapters on this branch of work, 
but it is the most certain method, and the best when several enlarge- 
ments with clouds are required. To turn, however, to Methods 
Nos. 1 and 2. 

Single Development — The first thing to do is to focus the image 
of the landscape negative on the enlarging easel in the usual way, 
save that a shield of thin card is pinned up to receive it. 

On this card, trace the sky line of the landscape with a pencil, 
take down the card and cut it into two pieces aloim the pencil 
line with a pair of scissors or a sharp penknife. One part A, 
representing the landscape, forms a mask for use when exposing the 
cloud negative; whilst the part B, representing the sky, may be 
required when exposing the landscape negative, that is if the 
density of the sky in the latter is not sufficient to give a clear 
unexposed area on the bromide paper. 

These two masks being made, the bromide pa]^r is pinned up 
and the proper exposure given. In ihe cases of nine negatives out 
of ten it is not necessary to shield tlie sky portion, but if the sky 
is thin enough to print, Mask B is held close in front of the 
bromide paper and kept in very slight movement with the cut-out 
outline approximately in register with the image on the paper. 

Now replace the orange cap on the lens and, with a soft lead 
pencil, faintly trace the sky-line upon the bromide paper. 

Without moving the paper, replace the landscape negative by 
of the cloud in the lantern and, with the orange ca'p still on, ad j* net 
the image of the cloud in place, guided by the pencil line. 
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Now bring Mask A into rough register a very short distance 
from the paper and make the ex^ure for the cloud negative, 
keeping the mask in slight up-and-down movement. The exposure 
will rarely be the same as for the landscape, and usually it will be 
less. It IS necessary to ascertain the correct time for each negative 
by preliminary tri^s with small pieces of paper, developing each 
pair together for the some len^h of time. 

The whole picture is now developed, when cloud and landscape 
flhould be obtained without any sign of join. Usually the clouds are 
of much lighter tone than the landscape, and therefore any error 
in adjustment of the mask may better be in the direction of over- 
lapping than of leaving an unexposed line above the edge of the 
landscape. 

Douole Development . — In this method essentially the same plan 
is followed except that the landscape is developed up in order to 
show exactly where the mask must be held when the exposure is 
made for the cloud. 

The landscape negative is first exposed, developed, and washed 
(not fixed) for a quarter of an hour, and the wash water removed 
from the surface by mopping with a chamois leather. The print is 
then pinned up to the easel, the cloud negative having meantime 
been inserted in the lantern. With the orange cap on the lens, 
the cloud is adjusted in position, the mask A adjusted to shield 
the landscape, and the exposure made for the cloud. 

It must be remembered that the development and washing of the 
paper reduce its sensitiveness some three or four times, and there- 
fore allowance must be made in the second exposure. A separate 
test on one or two small pieces of paper is required in order to 
find once for all the degree of slewing for a given time of develop- 
ment and washing. In making this test it is well to allow the 
developer long enough to act as much as it will ; in other words, to 
develop to the full and to do the same when developing the land- 
scape. We thus make sure of landscape and cloud coming up 
equally. If development is not full in the first instance (the land- 
scape) it will gain in depth when the cloud is developed ; and 
though it is famy easy to apply the developer to the sky portion 
only, the colour of the two parts is liable to differ slightly in these 
circumstances. Moreover, full development (as far as it will go) 
is the proper course when enlargements are tq be toned, as many 
are, by the sulphide-bleach meth^. 

It is beyond the scope of this monograph to go into the selection 
of a cloud negative to harmonise with the landscape. Apart from 
the avoidance of conflicting schemes of lighting, a safe rule is to 
shun overpowering clond esects. Usually the quiet skies such as 
one sees in autumn are more useful than the striking cloudscapes of 
early spring, and apart from harmonising in tone and lighting with 
the landscape, the lines of the cloud forms can do a great deal in 
contributing to4the b^ance of the composition. 

Bnlabgep Negativss. 

i A whole article might he devoted to the many different methods 
w^oh have been advocated for the making of enlarged negatives. 
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Broadly, the methods differ in value, first, as regards the quality 
of the result, and, secondly, in the degree to which thev permit 
of hand work heing carried out at vanous stages. A method, too, 
which is good enough where the intention is to make gum or similar 
prints of broad " character is not good enough when the quality 
of the original is to he retained as fax as possible. In general this 
quality is preserved by working throughout by transmitted lightr-- 
that is, making a positive transparency on glass from the negative, 
and from Jhis preparing the enlarged negative. Ii> carrying out 
this process the method may vary, but usually follows one or other 
of the two following systems . — 

Alternative Methods of Making Enlarofji Negatives. 

I - -A s'lme-size positive transparency is made from the negative - 

(1) on a dry-plate; or 

(2) by the carbon jirocess, 
ami IS enlarged directly — 

{a) on to a dry-plate ; 

(b) on to bromide paper. 

JI. — A positive transparency of the required degiee of enlarge- 
ment IS made — 

(1) on a dry-plate, 

and from it a negative is printed by contact or by same-size copying 
111 the camera — 

(a) on a dry-plate ; 

(b) on bromide paper ; 

(c) on carbon tissue. 

Method T.-l-a is the most usual process, as it is quick and can be 
done throughout at night. 

Method l.'2-a is preferred by some for the reason that the carbon 
transparency is a more automatic means of retaining the quality in 
a negative than is the dxy-plate 

Method I. -1-5 is convenient for those who don’t mind sacrificing 
some quality of reproduction for the facility of working up the 
enlarged paper negative. The latter at its best is somewl^t inferior 
to a dry-plate enlarged negative at its best, but, of coarse, is much 
cheaper and lighter. 

Method II. in its various forms is, more costly, since two large 
plates are used, but appeals ito those who wish to carry out hand 
work at hoth stages. The method is certainly the best when making 
a composite enlarged negative of landscape and sky, as described 
bedow. 

With these general indications of the scope of the various pro- 
cesses we can come ifeo practical details, taking first the method (I.) 
of making a same-size transparency and enlarging from that on to 
plate or faper. 

Dry-Plate ob Gaboon Tbanspabenct. 

Much discussion has raged around the making of the transparency. 
Most workers prefer to make it on a dry-plate, but differ among 
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themfielvcs as to whether a rapid (negative) plate or a slow (lantern) 
plate is better. Others, again, among them Mr. Jas. H. Sfnclair 
IS prominent, advocate a transparency by the carbon process. The 
td^uth IS that much depends on the character of the original ncga 
tives as well as on the use which is to be made of the enlarged 
negatives. If the original negatives are of a kind suitable for 
enlargement, thin, clear, and brilliant, without being hard, then 
undoubtedly tlie carbon transparency is the surest method of re- 
taining these quahties in the enlarged negative. And this method 
IS particularly suitable when the enlarged negative is to be printed 
in platinum or carbon, and thus requires to be of a fairly vigorous 
character. But, on the other hand, the dry-platc, as a means of 
producing the transparency, possesses greater latitude, i.s less auto- 
matic. It allows of very great variation being made as regards con- 
trast, and thus permits of correcting a flat or hard negative in 
making the transparency from it. It is true that much in this 
direction can be done when enlarging from the tiansparency, be 
this latter on a dry-plate or by c>arbon ; but on the score of expense 
it IS obviously better to carry out such corrective trials in the 
small instead of the large size. The dry-plate certainly has the 
drawback that it is not easy for the beginner to tell when he hiis 
made a transparency of the right kind. It is easy for him to make 
any (wrong) sort of transparency until he has learnt to judge what 
is wanted and knows how to obtain it. 

Maxing the Dkt-Pjlate Thanspaeencit. 

In making the di'y-plate transparency the most common fault is 
tp get it to^ hard. Many workers have made lantern plates, and 
first fall into the error of producing a similarly bnlhaiit positive . 
What is really wanted is a positive which looks wretchedly flat and 
veiled as compared with a good laiitein slide. The darkest parts 
(shadows of the subject) should be only so dense that type can 
be easily read through them when the transparency is placed on 
a print^ page; whilst the high-lights should nowhere be clear 
glass, but be covered with a sli^t deposit. This is the appearance 
which the transparency ehould have. It should be the result of 
ample exposure of the plate supplemented by the use of a non- 
fogging but fairly quick-acting, i.e., soft working, developer. 

As regards the choice of plate, those of the •** lantern ** or “ trans- 
parency** type will yield this result, but they are made for the 
utmost clearness of the high-lights, and therefore the tendency, 
when they are used, is to get too brilliant a transparency. For 
this reason it is better to use a fairly rapid negative plate, say of 
about 200 H and D., the easy and natural result with which, when 
treated as above described, is free from undesired sparkle and bril- 
liance. At the same time, it need not ibe forgotten that there are 
oases — ^where the original negatives are wretoh^ly flat — in which it 
is best to users transparency or, better, a process** plate, and to 
seek to enhance the oontrast of the original. In making the contact 
transparency on a rapid dry-plate the exposure will be very short-- 
a second or two by the light of a candle placed several feet away. 
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A very useful jiceessory in makuig such exposures is a printing 
Irame sold by vMessrs. Maiioni)^ iii which by senes of shutters four 
<.»r five different exposures can *be given on the one plate. 

As regards making the transparency by the carbon process, it is 
not necessary to go into the manipulation, since this is simply that 
ordinarily follow.ed in making transparencies on the tissues specially 
supplied for the purpose 

The Enlarged Dry Plate Negative. 

The next step is to enlarge tho positive transparency, as though 
it were a negative, upon a dry-plate, or, if a p<ip£r negative is tp 
be made, upon the special “negative ^paper*' sold by some few 
makers, or upon a suitable bromide paper. If by the carbon 
process, the ‘transparency must be illuminated by diffused light — 
that IS, ground glass placed behind the condenser — otherwise mark- 
ings due to the relief of the carbon image make themselves evident. 

The plate for the enlarged negative is best a slow “lindscape’* 
dry-plate of speed about 40 H. and D. A plate of this kind works 
very cleanly, has very considerable latitude in exposure (more than 
a lantern plate) owing to its thicker emulsion coating, and is not 
inconveniently fa.st or slow. For the development, use any formula 
to which you are accustomed, for m the longer or shorter time of 
development of the enlarged negative you have the most useful 
means of obtaining the contrast or softness which you want. Metol 
hydroquinono is a good developer, but those who uke negatives with 
a little yellowish stain in them can use pyro soda 

Paper Negatives. 

In makuig a negative on paper it is necessary to realise that the 
requirements are diffeienb frou those in preparing a bromide print. 
In a print the important thing is a good surface image; in a 
negative the image needs to be obtained well in the substance of 
the emulsion m order to yield a negative of good quality and 
printing intensity. This is got by full exposure and slow develop- 
ment — that IS, with a diluted or well-restrained solution. The thing 
to avoid is quick development — the one-minute or two-minute de- 
velopment which nowadays is the practice in bromide printing. 
Used m this way, almost any developer is suitable, but it is best 
to choose one which gives fair contrast, such as amidol, metol- 
hydroquinone, or even pyro-soda. A little tinting from pyro stain, 
which would be iiiAdniissible in a bromide print, is of no account. 

Grain and opacity are the two chief defects of paper negatives, 
and are avoided best in the special “ negative paper*' manufactured 
by a few makers. Its feature is the thin, fine-grained, tough paper 
on which the emulsion is coated. Among l^mide papers thin, 
glassy papers are usually the best substitute, but the glossy surface 
does not lend itself well to working up with pencil or chalk. For 
this the class of papers sold as “ Platino-matt " (a very fine matt) 
IS best, but the varieties of bromide pap^, as regards surface and 
thickness, are now so great that it is not difficult to ohoq^ according 
to requirements. 
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The opacity of tho paper ue^ativea renders printing much slower, 
and theiofore waxing oiling are resorted to (as in the early 
days of photography) in order to render the paper more transparent. 
Waxing is a rather troublesome operation, for it is necessary first 
to float the negative, film up, in paraffin or white beeswax, kept 
fluid by standing Uie dish containing it in another of boiling water. 
An alternative ^ to apply a mixture of castor oil, 1 oz. ; alcohol, 
4 ozs., to the paper side of the negative, to give it a few hours to 
soak m, and re-apply, if necessary. A srmilar mixture consists of 
equal parts of ierebene and salad oil. 1 give these prescriptions 
here, although my own experience is that the mess and trouble 
really counterbalanoe the advantage (not enormous) in greater speed 
of printing. 

Thb Enlarqxd >Tbanspab£Ncy Method. 

Turnins now to the methods of Class II. in the scheme given 
above, what has been said as to the making of the same-size contact 
transparency applies equally when making this transparency on tlie 
enlarged scale required. This method possesses the advantage of 
permitting of improvements being earned out by working up or 
rubbing down to an extent and with a certainty which is altogether 
impossible on the small transparency and difficult on the enlarged 
negative. We have many times dwelt m the “ British JouiiiM ” 
on the positive advantages of this system, and that there is much 
in its favour is evident kom the avowal by so well known a worker 
as Mr. W. R. Bland that one article in the year 1895, commending 
this form of the enlarging process, had in itself amply repaid him 
for his twenty years’ subscription to the “ Journal.” The working- 
up of transparencies is a subject by itself, for which I must refer 
the reader to a manual such os ** Johnson’s Retouching,” as re- 
written bv Bruoe and Braithwaite. But let it be made clear here 
that in tne case of the positive transparency one sees the effect 
produced by every touch of the retouching pencil, chalk, or abrading 
medium — not merely judges it or guesses it, as when working on 
a negative. 

Clouds in Enlabged Negatives. 

When enlarging from a small transparency according to Method 1, 
a sky can be printed into the large plate or paper by either of the 
methods 1 and 2 described under “Clouds in Enlargements” in a 
previous page. But, as there stated, the better plan is to make a 
composite positive transparency of landscape and sky which is 
enlarged at one operation* This can be done when following the 
method (1) of the small transparency, but it is much more readily 
and certainly carried out when making an enlarged transparency 
according to Method IX. 

The transparency of the landscape is first' made, and selection 
then made of the plouds to go with it. A transparency is then 
made from tha cloud negative. It will have the clouds running 
down below the aky-line, but' by holding the two negatives back to 
back, the unwanted part of the sky image can be reduced away — 
best with a strong i^ine-cyanide reducer on cotton wool — and the 
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tv'o transparencies then bound film to film This is a rather 
delicate operation in small transparencies to be 'enlarged, but quite 
easy with enlarged transparencies. 

Instead of employing a reducer, a mask may be used when making 
the cloud transparency by contact or enlargement. This mask is 
formed by blocking out the landscape transparency up to the sky 
line or by cutting out the outline in a print or enlargement and 
using this as a shield for the lower part of the cloud plate when 
exposing in tne pr:nting frame or enlarging lantern. 

When making composite landscape-cloud transparencies by these 
methods it must be borne in mind that the cloud P'^gativ'e 'liecomes 
reversed as regards right and left, which fact requires to be allowed 
for by inserting the negative the other way about in the enlarger, 
or by selecting a cloud negative with opposite lighting. 

Enlakged Negative Via Untoned Pkint. 

Tiierc IS one method of producing an enlarged negative which is 
deserving of special mention on account of its ease and rapidity 
and its excellent results. It does not admit of any handwork, 
except that on the enlarged negative, and it calls for a camera large 
enough to take the plate for the enlarged negative. Nevertheless it‘ 
IS a method specially to bo commended to the user of vest-pocket and 
similar small cameras who require an easy means of making enlarged 
negatives of, say, half-plate size for printing in platinum or carbon. 

9'he motliod consists in printing from the small negative on glossy 
r.O.P. only to the depth at which the picture “looks right," that 
IS not over-printing as when finishing off by toning and fixing. 
This print having been taken, is put aside in the dark, and the 
camera got ready for making the enlarged negative. A small piece 
of printed matter, the same size as the print, is pinned up and 
sharply focussed to the degree of enlargement required. If the 
small camera is fitted with a ^ood lens, such os a 3-in. anastigmat 
of //6 aperture, no better objective can be used for making the 
enlargement. For a half -plate the camera extension when working 
from a 60 by 45 mm. prmt will be about 10 inches. If such a lens is 
not available a decent 4i-mch R.R. workmg at fjb will serve well, 
bearing in mind the rule that the camera extension will be as many 
focal lengths as the degree of (linear) enlargement plus one further 
focal length. 

All being thus in readiness the print is pinned up, a look taken 
at the focussing screen to check snarpness and the placing of the 
picture and the plate inserted and exposed. Using diffused daylight 
as in an ordinary room, the print will not suffer during tft*e period 
of exposure, which lasts a minute or two only at the outside. The 
copying can be done equally well at night, using a couple of incan- 
descent gas burners or electric lamps. Use a slow (“landscape") 
plate. 

Where one has a fairly powerful artificial light at disp<Mal, such 
as a reallv good incandescent gas mantle, or, better, a fairly high- 
liower half-watt lamp, the whole of this process can be aone at 
night, for the printing-out paper requires a much shorter exposum 
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tliau if it wei’e to be toned and fixed, whilst the small size of the 
negative allows of the printing frame being placed close to the light 
without risking unequal printing. Although the process is sucih an 
easy one to carry out, the results m the enlarged negatives are really 
very satisfactory m consequence of the beautifully line rendering ot 
detail in the P.O.P. print. 

Some workers, chiefly those with more than ordinary skill m the 
working-up of prints, make use of thi|,ktter in the making of an 
enlarged negative by first making an ordinary bromide enlargement. 
On this they carry out any required work with pencil, crayon, or 
water-colour, then making a negative of the same size by copying 
m the camera. Where one has a large copying camera at disposal 
this, of course, is a very ready method, though it must be said that 
usually it is adopted by those whose work leads away to a very 
considerable extent from the field of pure pho'^graphy, and, 
therefore, in this article I am less concerned with it. 

Other Methods. 

Of late years attempts have been made to obviate the making 
of an intermediate transparency and to obtain the enlarged negative 
directly by converting the positive image on the plate or paper into 
a negative one by reversal, as used with the Autochrome plate, or 
other means. Successful as these processes may be in skilled hands, 
they are not working methods which can be advocated for regular 
practice And so I leave them. 
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PHOTOGRAPHY WITH THE 
MICROSCOPE. 

HY DR. DUNCAN J. RKID, M D 

Judging Ijv the number of articles on photo-micrography whicli 
lui\o lecently appealed in the photogiaphic journals, by the number 
of papeis on that subject which have been read before the Royal 
Photographic Society, and lastly, by the fact that the Editor of the 
Almanac has thought fit to call for tins article, it would look as if 
the general body of photographcis were becoming more interested 
in this special brancli of photon aphy. 

Put what IS inteiesting ana important is that, of late, men of 
science have been making more general use of photo-micrography in 
the illusti'ation of ai tides and of books on scientific subjects. It is 
true that, especially at Ingh magnifications, the microscope shows 
tilings 111 one plane only, or, as it is called, “ in optical section,” and 
that, where different planes of the object require to be shown to 
get her, a drawing might be preferred. Drawings, however, can 
never be so scientifically correct nor so convincing as a well-executed 
photo micrograph, and this, 1 think, is coming to be realised. Men, 
however, wlio are (apable of doing this sort of woik are not at all 
numerous, and it would therefore seem as if there wms a very good 
lield for those who car© to devote themselves to it. 

Df subjects suitable for photography with the microscope tlie 
number is infinite Some comparatively large objects, such as butter- 
iiics and other insects, flowers, largo sections of plants and animals, 
postage stamps, and portions of bacteiial cultures on nutrient media, 
etc., which require only a low magnification, can bo done without a 
microscope stand at all, and with only a short-focus photographic lens 
and long extension camera. When we come, however, to smaller 
things, such as microscopic marine and fresh-water organisms, por- 
tions of insects and plants, the minute structure of plant and animal 
tissues, blood films, the different forms of bacteria, articles of food, 
sections of mineral substances, and the surface of metals, all of which 
require a moderate or high magnification, then we require a suitable 
microscope-stand and lenses, besides perfect illumination, to obtain 
satisfactory resultsi 
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It is necessary to mention that objects which it is proposed to 
photograph with the microscope have, as a rule, to be suitably pre- 
pared for the purpose. For instance, blood has to be spread out 
in a thin film on a glass slide, and then quickly dried, in some cases 
treated with a fixing solution and occasionally stained with aniline 
dyes ; small microscopic shells and the skeletons of marine and fresh- 
water organisms are in some cases simply strewn on a glass slide 
and covered with a thin cover-glass^ ; sections of plants and of andmal 
tissues may bo photographed m their fresh state in a little fresh 
water or salt solution, but usually they have to pass through many 
stages, ending m staining and mounting in various media, all of 
which have the effect of bringing into view structures which are 
otherwise quite invisible. 

The beginner will, at first, probably prefer to practise on objects 
already prepared mounted, but after a time he ought to learn 
to prepare his own slides. On this subject I beg to refer the reader 
to two books, one for the pure beginner, “ Common Objects for the 
Microscope," by Rev. J. G. Wood (Roubledge). and for the more 
advanced worker, Modern Microscopy," by Cross and Cole 
(Bailli^re). This latter work also gives a good deal of information 
on the microscope as an instrument and on arces-sory apparatus 

On the practical side of the subject I shall try to make this aiticle 
ns complete as possible, but naturally a great deal must be left 
untouched ; and for those who may wish for more information on the 
subject, I beg to refer them to “Photo-micrography," by Mi. Bar- 
nard, and to the recently published work on the same subject by 
Hind and Randles (Routledge). 

I propose to treat the subject under the following heads . - 

l.-LOW-POWER PHOTO-MICROGRAPHY. WITHOUT THE 
USE OF MICROSCOPE STAND. 



Direct or reflected light. 

2. -PHOTO-MICROGRAPHY WITH THE MICROSCOPE. 
Apparatus. 

Technique : 

Preliminary precautions. 

Management of the light: 

Transmitted lighL. (Axial illumination.) 

Direct or reflected light. 

Dark-ground illumination. 

Estim^ion of the exposure. 

Focussing. 

Plates. 

Making the exposure. 

Development. 

Printing i^rooesses. 

^ convenient to point ont here that all roicroscopio lenses, except 

posfioiy those of very low power and immersion lenses, renuire the object to be 
CoVorea with a cover-glass for the lens to work aatiefacfeorily. 
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1.— LOW-POWER PHOTO-MICROGRAPHY, WITHOUT THE 
USE OP MICROSCOPE-STAND. 

APPARATUS. 

Th«rt II R ««rtain «laii ol object!, to wliioli I have alreadj xe- 
ferred, which, owing to their lize and, oocaiionally, owing to their 
thickness, can be b^ter photographed with an ordinary (Siort-focns 
photographic lens than with a microscope objective. This latter ha« 
great curvature of field, and its penetrating power is not great, 
so for such objects the photographic lens, with its flatness of 
field and its considerable depth of focus, gives much beptter results. 

Several makers manufacture lenses specially mtended for this 
class of work, under the names of Micro-plhfligfe'/* ** Micro- 
summars,*’ etc. ; but if one already possesses a gK^ dhort-focus 
photographic lens of 5-inoh focus or less — if an anaatigmsit so mooh 
the better — one can easily do this sort of work. With a 5-inoh lens 
and a camera extension of 30 ins. one obtains a magnification of 
five diameters; and with a 3<inch lens and the same camera extm- 
sion a magnification of nine diameters. It will be seen that it is 
necessary to have a camera of long extension. 

ILLUMINATION IN LOW-POWBR PHOTO MICROGRAPHY 
WITHOUT THE MICROSCOPE. 

As a source of light for this class of work we do not require any- 
thins very powerful, and an incandescent gas burner — ^preferably 
of the inverted type — or even a kerosene lamp, would be q^uite 
sufidcient at any rate for transmitted light: for reflected light 
acetylene or the Nernst lamp would be better. 

We make xise of either transmitted light, when the rays are pro- 
jected so as to pass through the object, or of direct or reflected light, 
when they are directed on to the im]^r surface of the object, this 
latter method being employed chiefly in the photography of solid 
and <^que objects. For this latter class of objects daylight, or, 
if it os available, sunlight, gives excellent results, but with both of 
these an upright camera would be more convenient than the hori- 
zontal model. 

I idiall now describe methods of obtaining these two fonna of 
illumination ; — 

Transmitted Light (Figs. 1 and 2a). 

1. Having extended the cameira sufficiently to give the magnifica- 
tion required with the lens in use, we place the lam|> at, say, 15 to 
18 ins. from the front of the objective, and centre it as nearly as 
possible. 

2. Centre the lamp more exactly by examining t/he position of the 
illuminated area on the ground-glass screen, raising or lowering it 
and moving it from side to side until the pat^ of light. ia,;|MUAtarly 
as pospdble, in the eentre of the screen. 

3. Place the object to be photographed, supported on a snftsMe 

33 
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holder, in front of ithe objective, end move it to and fro until it 
ie, rouebly, in focua on the ground-glaas.^ 

4. PUoe a oondeiuring lene, of 4 or S-inch focal length, and raither 
larger than the object to be i^otographed (the oondenaing lena from 
an enlarging apparatua, or a large plano-convex lena, with the plane 
aurfaoe turned towarda the object, would do), juat immediately 



Fig. 1 •^Arrangementtof^apparatns for Illumination for photo-micrography 
vrith short-focuB imotographic. lens iiBiiig transmitted light. Tho 
system is shown in fig. 2o. 

behind the object holder, and centre it bv obaerving the illumin- 
ated area on the ground-glaaa, or else by the poaition of the image 
of the lainii» flame it throwa on the front of the objective. 

5. Then if the diatance of the lamp ia so adjusted aa just to 
cover the front of the objective with light, or to produce an image 





Flg.i2a —Diagram of illumination for short focus photographic 
lenses with transmitted light. 

of the source of light, in air. a short diatanoe within the camera, 
yon will find that the gpound-glaas is uniformly and fully illmnin- 

a Thtf la uioob •impltfled by the use of « refleoting mirror, held at a suitable 
angle so aato show the plotare on the gronnd-gUpss whilst one is engaged in adjust' 
ing the position of the oBjeot-holdpr, 
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ated. If tills Is not so, tlM position ol tihs lamp must be sli^tly 
altered until the illumination is perfect. 

6. A final focussing can then be obtained with the aid of a 
focussing glass, and by slightly moving the end of the camera.* 

Dibect OB Reflected Light (Figs. 3 and 2b). 

1. Having extended the camera so as to obtain the desired magni- 
6cation with the lens in use, we push the lamp away to the back 
of the table and on a lino 18 or 20 ins. behind the objective^ so that 
it IS in such a position as to project a beam of light along the side 
of the canieTa. Having then adjusted the lamp to the same height 



3. - Arrangement «of a apparatus' for illumination for jphotO'inicro- 
graphy with short-foous photographic dens, using direct and 
retteotod light. The system is shown in plan in fig. 2b. The 
apparatus is here shown ns moved to the front instead of to the 
back, as described in the text. 

as the objective, we place a short-focus collecting lens (say, of 
to 2’inch focal length) in front of the lamp, and, having so arranged 
it that it throws a beam of 'light along ^e side of the camera, we 
adjust it so that it gives a very much enlarged image of the lamp 
fiame or filament on the opposite wall. 

2. We then place a biconvex or crossed convex lens of, sav, 
9-inoh focal length in the path of the beam of light. If we hold 
a white card in the path of the rays after they have passed through 
this lens, and move it slowly alon^, a point will be reached where 
they form a brightly illuminated circle of light — an image, in fact, 
of the oolleoting lens. 


> There are objeot-holders to be had, pro' ided with a foonssing arrangement 
which permits focussing to be carried on whilst one sits at the further end of the 
oamera. They are rather expenmve, and are not really necessary unless it is 
advisable that the magniflaation should be absolutely correct, t It Is also easier 
with them to obtain the exact focus. 
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The OBiawr two lenses are. to one another the larger will the 
cirde be, and vice versa. By this means we are able to regulate 
the eise of the circle to what is sufficient to cover the object to be 
photographed. 

3. The beam of light can then be reflected back on to the surface 
of the object bv means of a plane mirror (such as a microscope 
sub-vtage imirroT) supported on some sort of stand and inclined at 
a suitable angle, when it becomes an oval instead of a circle/ 


JIiJIkM Light 



Fig. 2t.-> Diagram of illumination for short focus photographic 
lenses with direct and reflected light. 


The method of eapporting the object is of some importance in this 
form of illumination. Where we have to do with a flat, opaque 
obiect, the same form of holder as had been used for transmitted 
light would suffice. For small solid objects and for insects a pill- 
box with the bottom lined with black velvet, and the rest of its 
interior lined wHh white paper to act as a reflector, gives good 
reshUs, the object being supported on the point of a needle stuck 
through Mtom or side of the box. For some objects the 
bottom of the box may also be white, when we have an effect almost 
like traottnitted light for an opaque object. 

For some objects an upright camera is more convenient, and the 
object is then best supported on a clean plate of glass supported on 
shopb legs, a few inches above some sort of dark material to form 
a badcground, as is sometimes recommended in the photography 
of flowers. lUamination can then be obtained either by artificial 
light, as described, or by daylight or sunlight. In either case it 
is advisable to have some form of refleotor, or even a second lamp, 
so as to obtain uniform lighting of the object. 

PHOTOMICROGRAPHY WITH A MICROSCOPE STAND. 
APPARATUS. 

Taking it for granted that the beginner has already <^tained, 
from books I have recommend^, some knowiedge of the 
different pieces of apparatus required, I shall confine myself to 
making a few remarks under the following heads, so as to enable 
him to decide what apparatus he really requires 

4 In ibe ease of Very small objeoti, when only a very small oirale of llfhlli 
mqiriied, the seesnairy leim might he of a shorter toons (say, of 4-inoh toons), and 
(A lha* ease this lens wowld heve to be placed between the mirror and the object 
Instead of as above described, 
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The microscope stmnd. 

Lenses : — 

{a) Objectives. 

(6) Oculars. 

Camera and optical bench. 

Illuminating apparatus. 

Microscopic Stand (Fig. 4) 

A stand with a short tube of 160 mim. or 6j[ ins., is best for 
photographic purposes. The tube should, preferably, be of large 
diameter, to 2 ins., and it is well to line its interior with black 
velvet. 

It should be particularly noted that the fine adjustment gives 
rise to no wobbling or side movement during focussing, indicated 
by movement of the objects on the field.**' (The term employed 



Pig. 4.— Microscope in position on bench Tor x>hoto*micL'ography. 

for the illuminated area seen on looking tlnrough the microscope). 
If the fine adjustment as of the lever variety, the movement >mn 
which is, in one direction, obtained by the action of an opposing 
spring, it as well to see that this spnng is strong enough to act 
at once when the microscope is in the horizontal position, 
otherwise there is a risk of the focus changins during the taking 
of the photograph. 

Comparing the English with the Continental model, I prefer the 
foimer for photogra^ic ^rpoees. With its more stable base or 
mt, UBttAUy ocmsUtlng of wee wid^y spreading kgs, it is less 
hhely to topple over when in the horwontafl position than the 
Continental ihodel with its horse-shoe foot; and then, in the Eng- 
hsh stand there is usually much more space between the stags 
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aiMl the Bub-Jitage mirror, thue aUowing of more room for low- 
power condenisers of loag focue. 

The eub-fltage should be provided with hoUi focuseing and cen- 
beting adjustmenitfi. 

For high-power work a mechanical stage is almost absolutely 
necessary, although the beginner may do without it at first. For 
work with immersion condensers the budt-up type of mechanical 
stage is best, and it should have a cross movement of at least Ijf 
m., and preferably 2 ins. 

A few of the characteristics which a microscope stand, to be 
used for photography, should possess, are : — 

1. It should be absolutely steady in the horizontal position. 

2. The sliding parts should fit so exactly that, whilst allowing 
of free sliding movement there is no wobbling or side movement. 

3. The wh<Je stand should be so rigid as not to show any move- 
ment of the field during focussing, nor during the focussing or 
centering of the sub-stage condenser. Strange to say, the smaller 
models are often better in this respect. 

Suitable nuicroscopes may be obtained from almost any of the 
well-known makers, but as types of what I believe the beginner 
would find suitable, and which also fulfil m<.)st of the conditions I 
have referred to, I would include the following models — 

Watson’s Edinburgh Student’s Model “IT,” but with focussing 
and centering sub-stage added. There is no mechanical stage, bui 
it can be added when required. Price, without lenses, is about £8 

Baker’s D.P.H. No. 1 Model. If the mocihanicaJ stage, with 
which it is usually provided, is removed, at costs, without lenses, 
£8 8s. 

For those who desire a larger model, and to whom price is not 
a consideration, a stand of the type of Watson’s Van Heiirck or of 
Baker’s R M.S , is all that ooul'd be desired. 

Lenses. 

ODJECTIVES. 

These form the most important part of the microscope and should 
be of the best quality. It is by means of the objective that the 
initial or primary magnification is obtaaiied, and this is then in 
creased so many tames by means of the ocular or eye-piece, and 
by extension of the camera. 

Objectives are divided into ; — 

Achromats, 

Semi-apoohromats, and 
Apochromats. 

The difference between these three classes consists cliiefly in the 
degree of perfectaon it has been possible to attaan, owing to the 
employnMnt of special glass, in the ccrrecLion of spherical and 
chromatic* aberration In the of the apochromats, Uiis has 
reached almost absolute perfection. They are, however, expen- 
sive, and although the best for photogra^ic purposes, the beginner 
may quite well confine has attention to the other two classes. 
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With the achromats ei^celieiit work can be done, provided that 
oiiiy JoW' power work is attempted. With the .lemi-apochroDUtta^ 
which contain fluorite in their construction, excellent high-powar 
work can be done, provided that monochromatic light is employed, 
or isochromatic plates and a yellow screen. 

Almost all the high-power so-called achromats are, now-a-daye, 
semi-apochromats. 

When we speak of the ** aperture** of a microscope objective, 
we employ the term “ numerical aperture,** represented by N.A. 
It IS obtained by dividing half the diameter of the beam of light 
capable of passing through the back combination of the lens, by 
its equivalent focal length, both in millimetres. 

When the full numeno^ aperture as not employed, it having 
been cut down in one way or another, we employ the term '* work- 
ing aperature," or W.A. 

The largest possible numerical aperture of a dry lens is I.O.N.A., 
and lenses which possess a larger aperture than this must be im- 
mersed in a drop of fluid, such as water or cedar-oil, and the 
object on the slide must be mounted either in Canada balsam or 
m the same fluid as has been employed m the immersion of the lens. 
These denses are called immersion lenses. 

As the subject of aperture is an important one, and as 1 can only 
touch on it here, I beg to refer the reader to Dr. Spitta’s work on 
the microscope, where it is fully explained; or, he may find a con- 
densed explanation of it in my paper on “ Estimation of Exposure 
in Photo-micrography,’* read before the Royal Photographic Society, 
m December, 1908. 

It is not necessary for the beginner to have a large collection of 
objectives. If he has a 2-in , 1-in , and l-4th or l-6th in. 
(the latter a fluorite lens, and preferably suppliod with a ** Correc- 
tion Collar *' for making the necessary adjustments for thickness of 
rover-glass), he will have all that is necessary for a beginning. 
These three objectives he ought to be able to obtain for £3 or £4. 
When ho has mastered these he can, later on, add an immersion 
objective to his equipment. 

As some guide to the selection of an objective for different kinds 
of work, it may be pointed out that the lower the power of a lens, 
1 e., the longer its focal length, the greater is its covering power; 
and that the larger its numerical aperture the greater its resolving 
power, i.e., its capability of showing minute lines or dots, which lie 
closely together, as separate from one another. 

OCULAUS OR EYE-riBCES. 

With achromatic objectives, one employs what are called 
Hiighonian oculars; but with the apocliromats, a special form of 
ocular, called a compensating ocular, is used. This latter, in ad- 
dition to increasing tno magnification, has also the property of cor- 
recting certain errors which exist in the apochromats, and which it 
has been found inconvenient or impossible to correct in the objective 
itself. For this reason it is not permissible to use the apochromati 
by themselves, i.e., without an ocular, which, however, is occa- 
sionally done with the low-power achromats (say, up to 1 in.), the 
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extra magnification beinjg then obtained by extra camera extension. 
When this is done it is necessary, in order to prevent reflection 
from the inside of the draw-tube, to introduce a short tube lined 
with black velvet, or, ** dummy ocular," into the upper end of 
the draw tube. 

Oculars, especially those of the compensating variety, are usually 
numbered according to the number of times they increase the initial 
magnification, and it is a pity that this is not always done in the 
case of the Hughenian oculars. 

One form of compensating ocular, specially designed for pro- 
jection work, is called a "projection ocular." Two powers of this 
form of ocular (Nos. 2 and 4) are manufactured. Although primarily 
intended for use with the apochromats, they can als6'be employed 
with the hiffh-power semi-apochromats. They have a more restricted 
field than the ordinary ocular, so that they arc less likely to produce 
reflections from the inside of the camera. They are piovided with 
a graduated collar by means of which, at different camera exten- 
sions, the diaphra^ is always in focus on the eround glass. Alter- 
ing the position of this collar alters however the magnifying power 
of the ocular; it is therefore necessary when making up a fist of 
camera extensions for different objectives with this ocular (as reconi 
mended later on), to record the exact position of this collar. If 
the required magnification cannot be obtained with a certain objec* 
tive in combination with the projection ocular, then an ordinary 
ocular of a higher magnifying power may be employed. 

It is a good thing to conatruct a list * of the different extensions 
the camera required for obtaining increasing magnifications with 
the different objectives in one’s possession, with oculars of different 
powers One is thus enabled quickly to obtain the required camera 
extension for a required magnification with a certain objective and 
a certain ocular 


Camera and Optical Bench. 


The camera should be of, at least, half-plate size, and should have 
an extension of at least 30 ins., and better still 40 ins An 
extension of 10 ins. gives pictures of the same size as is seen 
on looking through the microscope, and is the shortest that can be 
used with any satisfaction. 

Watson and Son’s Laboratory Photo-micrographic Camera is an 
excellent model. It os of half-plate size, and has an extension of 
36 inches The illuminating apparatus is supportcxi on an optical 
bench, and this and the microscope are mounted on a rigid wooden 
turn-table. It costs £12 10s. without lamp or lenses. 

Messrs. Baker also manufacture suitable models, including one 
designed by Mr. Barnard, which has several original features. 

For those who do not wish to spend so much, Watson’s Stndents’ 
photo-micrographic camera can be obtained for £6 10s. (see figs. 4 
and 6). It is a half-plate camera and is provided with two focussing 


*iiT® 'IP. employa n Stage Micrometer, divided Into, say, 

miUImetres and ha'f-niiliimetres, for the iow-power Objectives, and into 1-lOOths of 
a millimetie lor the higher powers, the camera being gradually extended until 
the raqQirea magnmcatlon JA obtalmd, when the position of the ground-glass is 
nr‘t''a, ^ 
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screens and a double plate nolder. It can be used only m the 
horizontal position. It is mounted on a solid wpoden support on 
which it slides, and which is graduated in fractions of an inoh ; 
and it has an extension of 32 ins. At the end nearest the micro- 
scope there is a brass collar which fits over the eye-piece end of the 
microscope in order to exclude extraneous light. It has no shutter, 
but this can be added. There is an extension, in the form of a 
turn-table, on which the microscope, lamp and other illuminating 
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apparatus can be mounted, but if a small source of light is employed, 
this extension is not long enough, and they would, therefore, have 
to be placed on the table on which the whole apparatus rc(]^uires to 
be supported. Regarding this table, it should be of massive con- 
struction, and it is a good thing to have the camera and its exten- 
sion firmly screwed to it. It should be supplied with a drawer in 
which to keep lenses and other pieces of apparatus. I should have 
that along one side of the support on which the camera bellows 
slides there is a long rod which connects with the fine adjustment, 
focussing can be carried on whilst one sits at the far end 
of tlw camera. It is convenient to havo a few metal masks, with 
round openings, to fit into the screen end of the camera jnst under 
the focussing screen. 

ILLI MINATING APPARATl S 
This includes . — 

The source of light. 

Colleoting lenaes. 

Water tank. 

Sub-stage condensers. 

Colour screens. 
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XH£ SOUftCfi OP LIOBX. 

The kerosine lamp, with a flat wick, a metal chimney and a glasB 
plate in front, is a source of light with which some excellent even 
high-poWer work has been done. The actinic quality of the light is 
said U> be increased by the addition of a small lump of camphor to 
the oil. The flat of the wick gives a very uniform illumination to 
the field, especially with low-powers, but it is far inferior in intensity 
to that obtamed with the edge of the flame, although with the latter 
it IS, on the contrary, not so easy to obtain a uniformly illuminated 
field. For the beginner, this is a very convenient source of light. 

The incandescent gas burner is used by many workers especially 
with low-powers. 

The acetylene gas jet is about 12 times more powerful than the 
kerosine lamp, usinc the edge of the flame, and is therefore suit- 
able even for fairly nigh-power work. It is bettor, however, to use 
the single burner which gives a long narrow flame, something like 
a candle flame, it being more difficult to obtain a uniform 
illumination with the flat flame if the edge is used, just as in the 
case of the kerosine lamp. 

The Nernst filament lamp is about 20 times more powerful than 
the kerosine lamp, and therefore requires comparatively short ex- 
posures. It is, hov\e\er, a small source of light, and therefore 
requires some care, to use it successfully. It is rather fragile and 
must not, therefore, bo used roughly 

The small arc lamp, is, however, the ideal illuminant for photo- 
micrography. It IS several hundred times moie powerful than the 
kerosine lamp, depending on the amperage of the current, and for 
low-power work would tnerefora bo unnecessarily strong, although 
that can be corrected by the use of screens. It works more satisfac- 
torily with the continuous current 

COLLECTING LENSES. 

For reasons which will be explained later on, some sort of collec- 
ting lens is necessary, or at any rate desirable. It may be a simple 
plano-convex lens or bull’s eye, but a lens of the type of the well- 
known Nelson collecting lens (which consists of two uncorrected 
lenses, so arranged as to diminish the amount of spherical and 
chromatic aberration found in the former) is better. By some 
makers, achromatic collecting lenses arc recommended, and are 
certainly excellent, but they are expensive and are not actually 
necessary. 

The collecting lens should be mounted on an adjustable stand, 
and should be pxovided wdth an iris diaphragm, which is useful in 
centering and other adjustments. 1 think it is preferable to have 
the collecting lens quite separate from the lamp. 

WATER TANK. 

With the electric arc lamp, and even with the Nernst lamp, it is 
necessary to interpose between the lamp and the microscope a flat 
glass tank filled with boiled water, in order to obstruct the heat rays. 
If this is not done, injury may be caused to the object and to 
valiiable lenses. For the arc light there should be at least two 
inches of water for the rays to pass through. 
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SOB STAGS OOMDSNSSBS. 

These are lenses, sometrhing like an objective, yrhich are moimited 
on the sub-stage, and serve to concentrate the light on the object 
to be photographed. 

As the Bub-stage condenser ought to be of a focal len^h closely 
approximating to that of the objective in use, and ought to have 
an aperture at least as large and preferably a little larger, it would 
appear as if it were necessary to have a regular batte^ of con- 
densers. This, however, is not really necessary, because if we have 
a liigh-power condenser of 1.0 N.A., it is usually possible by 
removintr its front lens or combination, to convert it into a low- 
power condenser with a N.A. of about 0.40. If one has to do much 
work with immersion objectives of large aperture, it would also be 
advisable to have an oil-immersion condenser of over 1.30 N.A. 
iSevcral makers construct sub-stage condensers which even fulfil all 
three functions — namely : When used dry, a condenser of 1.0 N.A. ; 
when immersed in cedar-oil, a condenser of 1.30 or 1.40 N.A. ; and 
when used dry with the front removed, a low-power condenser of 
about 0.40 N.A. 

The English model of condenser usually consists of lenses of small 
size compared with those of the Continental model. With sources^ 
of licht of small size, the former is to be preferred, especially if 
space is limited, as will be apparent when vre come to the con- 
sideration of methods of illumination. 

COLOUR SCREENS 

In addition to the ordinary use of yellow screens with colour- 
sensitive plates, we also employ screens of different colours for the 
purnose of obtaining either detail or contrast, as the case may be. 
For instance,^ to obtain detail in a coloured object, we employ a 
screen of a similar shade of colour and give an increased exposure 
according to the “ exposure factor ** for that special screen or 
combination of screens. To obtain contrast, on the other hand, we 
employ a screen of a complementary colour to that which we wish 
to emphasise in the picture, e.g. : yellow for blue, blue for yellow* 
green for red, and so on. 

The subiect of screens and thoir use is, however, a very important 
one, and as there js only just space to refer to them fiere, I may 
refer the reader to a pamphlet issued by Messrs. Wratten and Wain- 
wright, on Photomicrography, in which the subject of colour-screens 
is fully explained, and in which they also give the exposure factors** 
for their “ M ** screens when used with the “ M ** plate and various 
lUxundnants. These screens are a useful set to have, conadsbing as 
they do of nine different colours or shades of colour. (A,B,C,D,E,F, 
G,H, and KZ.) 

THE TECHNIQUE OF PHOTO-MICEOGRAPHY WITH A 
MICROSCOPE STAND. 

Preliminary Precauiions. 

All operations should be conducted in a room where there is 
little risk of vibration either from passing traffic or from people 
moving about the house, and, if this is not available, then work 
must be carried on during the quieter part of the day. 
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Changes of temperature are alao to be avoided whilst work is 
going on. 

Naturally, if the arc light is employed, necessitatine very short 
exposures, the risks arising from vibration and from the expansion 
or contraction of metal are almost abolished. 

MANAGEMENT OF THE LIGHT. 

TaAMSMlTTED LlOHT. (AxIAL IlLUMINATEOM. ) 

This is probably the most important part of the subject, and 
1 shall therefore try to make it as clear and as complete as possible. 

As a preliminary, it is, however, well to point out that there 
are two conditions which must be fulfilled if this form of illumina- 
tion is to be satisfactory : — 

1st. That the ** field,'* as seen by looking through the microscope 
with the ocular to be employed (or, at any rate, as much of it as 
will be included in the photograph), should be uniformly and fully 
illuminated. 

2nd. That the back of the objective (as seen by looking down the 
tube with the ocular removed) should be evenly and completely 
filled with light, to the full extent of the aperture in use. 

Xormal Method of Illumination for High and Medium Power 
Dry Oh)ecilie$ (of 0 95 N A down to 0 65 N A ) 

Let us suppose the muu'o‘K.‘ope to have been placed in the 
horizontal position (Figs. 6 and 7), with the draw-lube 



Fig. 6.~Apparatii8 Hct for normal methorl of Illumination for high and 
meaiiim power dry objectivefi of O'SS N.A. to 0 S5 N A., m shown 
in fig. 7. 

extended to 160 mm., with a l-6th objeotive of, say, 0.80 to 0.85 
N.A., and an ocular of medium power, with a high-power dry 
•ub-stpge condenser of LO N.A. on tpe sub-stage, and with a l-amp. 
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Nernit filament lamp* placed at about 21 itu. from the back 
of the sub-stage, and as nearly as possible in a line with the tube 
of the miscroscope and on a level with it, we light the lamp and 
proceed as follows : — 

1. FoiUi the Objective on iKt ohjtcL — Looking through the ocular, 
bring the object into view of the field, and focus it. 

2. CtrUre the tuh-stagt condenser, — Still looking through the 
ocular, shut the sub-stage iris almost as far as it will go, then 
bring the small opening of the iris into view on the field by rack- 



Fig. 7. Diocrram of illumination system (with Nernst lamp and Nelson 
Ions) for high and raoduun dr> objectites, 0 95 N A to 0 65 N A. 


ing the sub-stage up or down as may be required, and centre it 
by means of the sub-stage centering adjustments. Care must be 
take not to disturb this centering during the later steps. 

3 Focus and centre the source of light. — Still looking through the 
ocular, carefully open up the suo-stage ins until it is well open, 
and rack up the sub-stage condenser by means of the sub-stage 
focussing adjustment untu the lamp filament appears sharply on 
the field, and centre it by moving the lamp from side to side 
and by raising or lowering it, as may be required. 

The centre of the field is now brightly illuminated by an image 
of the lamp filament, the rest of the field being only faintly Qt 
up by means of reflected light. The shape of the illuminated area, 
and also its extent, naturally depends on the size and shape of 
the source of light. 

The condition of things existing above is of no use in photo-micro- 
graphy, and the following steps show how this defective arrange- 
ment may be remedied: — 

4. Introduce collecting lens in front of lamp. — Personally, 1 
make use of the Nelson collecting lens, of about ins. focal len^h. 
Place a collecting lens in front of the lamp, with the convex sur- 
face towards the microscope, and focus it so as to throw a riiarp, 

1 have selected the Nernst lamp beoanse, being a very small soutoe of light 
It is sometimes difficult to fulfil the conditions of perfeotl lluiinatiQn with it, and 
because, if one can succeed with it, there should be no dlffloulty with any other 
iarger) sooroe of light. 
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enlarged image of the lamp filament on the back and exactly over 
the opening of the sub-stage iris (which should be open just 
sufficiently not to be seen on looking down the tube with the ocular 
removed), and adjust it roughly to the proper height b^ raising 
or lowering the collecting lens on its stand, as may be required. 

It is very important that the enlarged image of the lamp fila- 
ment (or whatever the source of light may be) appearing on the 
back of ^e sub-stage iris should be large enough entirely to cover 
the opening of the iris, and if it is not so, the lamp and collecting 
lens must be moved further back. (This explains why sub-stage 
condensers with large lenses are so troublesome.) 

If this were not done, it would be found, on looking down the 
tube, that the back of the objective was crossed by a band of light, 
with a small dark area on either side, which is not correct. 

It is hardly necessary to point out that the ** enlarged image,’* 
which is thrown on the back of the sub-stage, increases with the 
size of the source of light, with the shortness of focus of the collect- 
ing lens, and with any increase in the distance of that lens from 
the back of the sub-stage. 

5. Centre and finally adjust the collecting fen^.— Close the iris 
of the collecting lens until it is quite a small opening, and, looking 
through the ocular, focus this small opening on the field by means 
of the sub-stage focussing adjustment; then centre it, if necessary, 
by moving the collecting lens from side to side and by raising or 
lowering it, as may be required. 

Then, see that the collecting lens is at right angles to the lamp, 
and that the image of the lamp filament is still right over the 
opening of the sub-stage iris. Tne^ iris of the collecting lens mav 
then be opened up, but only sufficiently to prevent its being seen 
at the edge of the field. 

The field should now be uniformly illuminated to the very edge. 

If the field is darker on one side than the other, the centering 
has not been properly carried out; and, if the edge of the field is 
fringed with red, the collecting lens may be pushed a very little 
nearer to the lamp. If this does not correct the fault, and if the 
whole field is to be shown in the photograph, then the lamp and 
collecting lens must be brought rather nearer to the back of the 
8ub-staj;e, care being taken, however, that by doin^ so the '‘en- 
larged image " is not rendered too small to cover the iris opening. 

6. Eliminate fog, etc . — If the object is sharply in focus, but still 
appears foggy, the sub-stage iris may be sli^ntly closed, but only 
as much as is absolutely necessary to obtain the desired effect. 
At this stage, also, any alteration of tube length, or of correction 
collar, for thickness of cover-glass, should be made. As this is 
a matter which requires a good deal of explanation, I must refer 
fhe reader to the Dooks on the microscope which I have already 
mentioned. 

7. OeloiUT Bcreens may now be introduced, care being taken that 
they are placed exactly at right angles. 
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We have now to coDBider the 

Modification of Normal Method of Illumination required for 
Imw^^rsion Lenses, of 1.30 N.A. [F%g. 8 ) 

If we replace the l-6th objective which we have been hitherto 
using by an immersion objective, of l-8th or l*12th in. focus, and of 
1 30 N. X , and immerse it in cedar oil, still leaving the dry sub-stage 



Fig 8. -Diagrarn of illiuninatfon svstt'in (vnth Neinst lami) ami Nelson 
lens) foi iiniiierMicm objectives over 1 0 N.A 


condonser in position, and again carry out the steps described under 
the “ Normal Method of Illumination,” we shall find that, although 
the “ field ” is perfectly illuminated, the back of the objective is only 
filled with light to the extent of about 3-4ths of its aperture. 

This state of affairs is perfectly satisfactory for many subjects, 
but if (as for instance, in the photography of bacteria) we want to 
make use of the full aperture of the objective, then we must proceed 
as follows . — 

1. We introduce, in place of the dry sub-stage condenser, an immer- 
sinii condenser of at least 1.30 N.A., immersed in cedar oil, and 
then carry out the steps of the “Normal” method of illumination 
When wo have done this it will be found that with the lamp at the 
former distance of 21 ins., it is not possible to obtain an image of 
the filament large enough to cover the opening of the sub-stage iris 
(which should now be nearly fully open), and that, as a result, the 
back of the objective as seen by looking down the tube is crossed 
by a broad band of light and not fully illuminated as it should be. 

2. To remedy this state of affairs, we can do one of two things ; — 

1. If we have plenty of room, we can remove the lamp and 
collecting lens further back, until the image of the lamp filament 
is large enough for our puroose (which will be found to be at n 
distance of idiout 34 ins. from the back of the sub-stage), and 
then proceed as directed by the "Normal Method.” 

2. If, on the other hand, our available space is limited to the 
normal distance of 21 ins., having gone through the different 
stops of the " Normal ” method, except that we have an immer- 
sion oondenaer, 

We then proceed as follows 
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(a) Introduce. 7 or 8 ins. behind the sub-iitagi0. a' bi*concave 
spectaclcr lens of 4.5 dioptries (d-in. negaii^ fo<MiB), and as 
nearly as possible in the correct line. 

(b) Readjust tne coUecting lens so as affft& to jB^e a sharp 
image of the lamp-hlament on the bdck of the sub-stage 
ixds^ the full opening of which it will ntbw be found to 
ootnpletely cover. 

(c) Slightly close the collecting lens iris, and focus it sharply 
on the field by means of the sub-stage focussing adjust- 
ment. 

(d) Centre tljie collecting lens iris on the field, this time, how- 
ever, by 'moving the newly added spectacle lens from sidhe 
to side, and by raising or lowering it as may be required.^ 


Modification of Normal Method of Illumination, for Medium Power 
Objectives. {1-4/A and J-in., of 0.40 N.A., etc.) 

If we illuminate these two objectives by the Normal method, it 
will be found that while the full aperture of both lenses is filled 
with light, only the centre of the field is illuminated. This would 
seem to indicate either using a sub-stage condenser of a lower power, 
or bringing the lamp and collecting lens nearer to the microscope, 
possibly to a distance of 10 or 12 ms. Whilst this latter plan is 
sometimes -adopted, especially in visual work, it is inconvenient for 
photography, as it allows no space for other apparatus, and besides 
the microscope 4 b more apt to oe affected by the heat of the lamp. 

It is thereiore better to illuminate these two, and other meaium 
dry lenses, with on aperture ol 0.40 N.A. or less, in ahother way. 
(Fig. 9). lahall finat ol aU deal with the two we have selected : — 

1. Arrange the lamp and collecting lens as described under 
the Normal Method of Illumination.” 

2. Adjust the collecting lens so as to throw a sharp, very much 
enlarged, image of the Gkmp-filainent pn the roof, bv reflecting 
the Imm upwards by means of a piece of glass held at a suit- 
able angle, afterwards examining the field to see that the center 
ing of the collecting lens has not been destroyed. 

3 . Then, place as a supplementary collecting lens, fk double 
convex, or crossed convex lens, of about 9-in. focal ledgth; 4 tnd 
of about the same size as the principal collecting lens (a small 
reading glass, mounted on a suitable stand would do) at a dis- 
tance of 9 ins. behind the sub-stage ins. 

4. As sobn as the supplementary lens js placed in position^ it 
will be found to produce a sharp image of the latop-nlament on 
the back of the sub-stage iris, about nail the sise of the image 
produced by the collecting lens alone. 

An that has then to' be done is to : — 

(a) Slightly close the collecting lens iris, and fdouii it on the 
field by means of the sub-stage foousaittg adjustment. 


7 Sometimes when seing an immersion oondenssr (afpaolefly With very thin 
slides) it Is found that the cedar-oU has a-tendeney to r^'down, so that the oon- 
denssr is only w^lly immersed. This oan be preTentedby introdndng a cover- 
glass between the front of the condenser and the undersurface dftheglhBS slide, 
and connected toboth by drops of oedar-oil. 
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^ (6) Centre it, by moving the “ supplementary lens '* from side 

to side, and by raising or lowering it as may be necessary. 
It will now be found, if the ins of the collecting lens is opened 
up, that the field, dn the case of both objectivee, is uniformly 
and fully illuminated, and that the back of both objectives is also 
filled with ligh^. 

Modification of Normal Method of Illuminalton required for 
Jjow-qumer Objectives (1-m. and 2- in ) 

Strange as it may appear, it is more difficult to fulfil the con- 
ditions of perfect illumination with low-power objectives than it 
IS with medium or high powers. It is therefore often recommended. 



Fig 9.— Diagram of lUuraiuatioii system <for Nernst lamp and Nelson lens) 
with medmm and low power objectives, 0*40 N.A. and under. 


when using low powers, to employ ground-glass in the sub-stage 
or elsewhere, but this absorbs a great deal of the available light, 
and IS not really necessary. 

In the case of the l-in. objective (with which might also be 
included the §-in.) the system of illumination is exactly what 
lias been recommended for the medium-power objectives, except that 
the dry sub-stage condenser of 10 N.A. must have its front com- 
bination removed, thus converting it into a low-power condenser of 
about 040 N.A. (Fig. 9). 

Tt is necessary, however, to point out, in connection with the use 
of these half -condensers, that it is often impossible to centre them 
after the plan recommended in step 2 of the “Normal Method,** 
for the reason that the iris cannot 'be brought into view on the 
field, as can be done with the complete condenser. It is therefore 
better to Carry out the centering with the complete condenser, and 
then, without removing it from its sub-stage mount, oarefully to 
remove its front combination. 

The illumination of the 2-in. objeotive is not quite so simple as 
ihat of the 1-in. If we proceed as has been suggested for the 
1‘in., it will be found that only half the field is illuminated, 
although the back of the objective is filled with light. This indi* 
cates either bringing the lamp and collecting lens nearer or else 
employing a sub-stage condenser of a still lower power. We have 

.11 
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decided it is inconvenient to do the former, and the latter may 
not be available. It is th^efore better to do away with the 
Bub'Sitage oondeneer altogether. 

We then proceed as follows : — 

1. Arrange the illumiaation as if for the 1-in. objective, 

and, in fact, it is rather easier if this atep is carried out 
with the l“in. objective in the first place 

2. Having then removed <the sub-stage condenser and re- 

g laced the 1-in. by the 2-in. objective, we bring the 
•in. supplementary lens close up to the back of the 
sub-stage until a sharp image of the lamp filament app^s 
on a slip of paper resting against the front of the objec- 
tive. This image should exactly cover the lens. If there 
is now the slightest tinge of red on examining the field 
the principal collecting lens ought to be pushed a trace 
nearer the lamp. 

Illumination with the Microscope in the Vertical Position. 

If the microscope is to be employed in the vertical position, which 
IS often compulsory for some objects, the same methods of illu- 
mination may be sdopted, except that the sub-stage mirror has to 
be used. 

In concluding what I have had to say about illumination with 
lianamitted light, I wish to point out that too much importance 
must not be given to the distances for the positions of the different 
lenses which have been given. Those are as a matter of fact, 
correct for the sources of light and the lenses employed, but they 
would, of course, 'be subject i/o alteration for larger sources of 
light, for a collecting lens of a longer focal length, and for sub-stage 
condensers of a dif^rent type. 

What has been attempts is to explain the principles of illu 
mination. If the beginner simply reads over the description given 
ot' the different methods, he will find it vei^ dull reading indeed 
but if, whilst reading, he tries to put the different steps described 
into ex^ution, he ought, in course of time, to find no difficulty in 
obtaining correct illumination with any objective and with any 
source of light. 

Direct ok Ulflected Light 

This method of illumination has already been fully explained 
under the heading ol " Photography Without Microscope Stand ' 
.it the beginning of this article, and is essentially the same when 
the stand and microscope objectives are used (Fig. 2b). With these 
latter, however, only a very smaU circle of li^t is required. It 
u'ould therefore be necessary to use a ** supplementary lens” of 
shorter focal length than the 9-in lens, say one of 4-m. focu- 
This 4-in. supplementary lens would then have' to be placed betwe-'u 
the reflecting mirror and the obje(?t. 

The method o{ obtaining reflected light here described will he 
found practicable for objectives up to, possibly, § in., but fni 
lenses of a higher power than that other methods would have 
be adopted, for which I must refer the reader to works on the 
mioroscpne. 
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Dabk-grox7ND Illumination. 

This method of illumination, which shows the jpbjects brilliantl]|r 
illuminated on a dark- ground, gives very beautiful resolfbi, aiM, 
since the introduction of the immersion dark-ground illuminator, 
has, of recent years, attracted much attention. 

Owing to want of space, 1 must coniine my remarks to dark- 
pound illumination with the aid of the ordinary sub-stage condenser 
(dry or immersion) and even then they must be very incomplete. 

For those who wish to have more information on the subject, 
T beg to recommend a pa/per on “ Dpk-ground Illumination in 
Microscopical Work” by Maurice Ainslie, B.A., R.N., published in 
the “Journal of the Royail Army Medical Corps,*’ for April, 1913; 
or to Dr. Spitta’s work on “ Microscopy,** in l^th of which it is 
treated at coneirlcrible length. 


• ■it / lyht /rwrt 
I I / uminq/u 



Fig 10 — Koiigh diagram of dark ground illumination 
with subbtage condenser and central stop. 


By means of the ordinary sub-stage condenser, with a central 
wheel-stop introduced into tlie carrier of the sub-stagei one can 
obtain perfect dork-ground illimiination with all dry objectives, up 
the 4 mm. of 0.95 N.A. 

One of the impoi^tant poants is that the stop should be of exactly 
the right size. Thds result is best attained by introducing stops 
of gradually increasing size, one after the other, until a good 
black background is obtained. 
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The selection of stops usually provided by the makers is too 
liinited and the gradations in size too abrupt ; but those can be 
easily added to, but cutting out round discs of black paper and 
sticking them either to the existing stops or to round cover-glasses. 

By means of the stops all the rays which usually enter the objec- 
tive in the form of trananubted light are obstructed. The only light 
then received by the objective is what comes from the objects tliem- 
selves, which have become luminous by lays received at a consider- 
able angle, from the periphery of tiie condenser (Fig. 10.) 

A Davis ahutter (which consists of a sm^ll ins which screws on 
to the lower end of the tube, just above the objective) is often 
a help in obtaining a good dark background It must, however, 
be used with great care, otherwise, if closed too far, it is apt to 
produce diffraction effects and to destroy the image If the size of 
the central stop is carefully selected, it l^, however, rarely neces- 
sary to close the Davis shutter at alH 
As sources of laght, acetylene and the Neinst lamp are both excel- 
lent, and incandescent gas mantles also give g^xid results, but for 
high X|^agiiifications a small arc lamp is best 

As the light in dark-ground illumination comes, as I have said, 
from the periphery of the condenser, it is necessaiy that it should 
have a considerably larger aperture than the objective m use. The 
following, for instance, wou.ld be suitable condensers for the accom- 
panying objectives — 

For 4-mm. objective, of 0*95 N.A Irntner-*. (’ond. of 1.30 N.A. 

,, J-in. objective of 0*40 N.A. Dr) (kind of 1 0 N A 

,, J-in. objective of 0 35 N.A ,, ,, ,, 

,, 1-in. objective of 0 20 N.A. ,, ,, 0 40 N A. 

,, 2'in. objective of 0 08 N.A. ,, ,, 0 25 N.A. 

The method of lUimiinat^on may be as follows : — 

The lamp and collecting lens having been arranged, and every- 
thing centred, exactly as described under the “ Normal Method of 
Illumination,’* except that the suitable condenser has been selected, 
and with the sub stage iri.s fully open ; — 

The collecting lens^ also with its iris fully open, is gradually 
pushed nearer to the lamp, until the full opening of the sub-stage 
iris is rather more than covered by a rather blurred image, with 
red-fringed edgee, of the lamp filament If a suitable stop is then 
introduced into the sub-stage carrier, and the focus of the suh-etage 
condenser finally adjusted, a good dark-ground should be obtained. 
With medium and high powers, thick slides must be avoided. 

Wit/h some objectives, a better result is obtained by placing the 
9-in. supplementary lens a few inches behind the sub-stage 
idris, and, after everything has been centred as described under 
** Illumination with Transmitted Light for Medium Powers,” the 
principal collecting lens is pushed nearer the lamp .so as to give i 
blurreJ image of the filament on the back of the sub stage, and the 
stop and condenser adjnstmente carried out exactly as just described. 
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ESTIMATION OF THE EXPOSURE. 

There are many who prefer to judge of the exposure required, by 
the appearance of the image on the ground-glass, but this plan is 
of no ufie to the beginner, and is often impossible, even to the 
i*\ppnenced. 

in Dcromber, 1908, before the Royal Photographic Society, 1 
(h-scribed a niothod of estimating the exposure an photo-micro- 
;o.ipliy, for axial il Inin i nation, by the meahurevnenL of the Ramsden 
fiisc, from which it is easy to calculate the numerirai aperture. 

1 111 ro are one or two reasons why this method might be somewhat 
iliifitidt for the beginner, and T therefore propo.se to suggest another 
ia''1hod, which, although not quite so exact, is easier, and will, I 
IcMo, be found useful 

One advantage of a method of this kind is, that if careful notes 
in> kepi, of all exposures, and the conditions under which they 
.ire in.idc, one can lepeat .a photograph under exactly similar con- 
ditions to tliofio under winch it ivas first taken. 

Exposure wy Transmiiied Uight, and Axial Illumination.^ 

The lengtii of exposure depends on — 

1 Intensity of the light and the method of lu^ing it. 

2 Rapidity of the plate 

3 Colour screens in use. 

4 Afagnification. 

5 Working aperture, or W A 

6 Density and colour of the object 

If, therefore, we take a scrie.s of strip photographs, at regularly 
Hiircasing exposures (s.ay, 2, 3, 4, 6, 8, etc , seconds), on a certain 
make of plate, with a certain source of light, and with the illumina- 
tion arranged as I have described, and at a certain magnification 
.ind aperture, it is easy to select the strip which gives the best result. 
We then have what we consider the best exposure for that combina- 
tion of factors. 

Acting on these lines, from a senes of strip exposures on the 
Ilford “Chromatic” Plate, at a magnification of 500 diameters, 
u.ti at a working aperture of 0’50 (the kerosme lamp being the source 
<>f light), an exposure of 50 seconds was considered to give the best 
result. 

But the exposure has to be varied directly as the square of the 
'Signification. It is therefore easy to construct a table 
of exposures for all other magnifications, taken under the same 
•’oruiitions. 

The exposure also varies inversely as the square of the numerical 
|prrture, so that it is also easy to frame a table of multiplying and 
siMding factors for all other apertures. 

We have here a table of exposures for different magnifications 

0 50 N. A , and another table of multiplying and dividing factors 
other apertures, constructed on these lines, for the Ilford 

Chromatic^* plate, and the edge of a kerosine lamp flame as the 
source of lighfc. 
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Another table constructed on similar lines, but for low magni- 
fications (10 to 100 diameters) at 0‘10 N.A. is also given. 

The kerosine lamp was used instead of a more powerful illuminant, 
for the construction of the tables, in order to avoid the use of 
fractions for the shorter exposures. 

Another series of strip exposures was also made at the same 
magnification and aperture, for the Nernst lamp and the same plate, 
and the best exposure was found to be 2^ seconds. Dividing 
60 Iw 2^ gives 20 as the dividing factor foi the Nernst lamp ana 
the Ilford plate, when the tables are used to ascertain the required 
exposure with that combination. 

The factor for all other combinataons of any plate with any source 
of light can be easily found in the same way. 

The only thing which requires to be explained is how to ascertain 
the working aperture, i.e., the aperture at which the photograph is 
being taken. 

The principle of the method I am about to describe is simply 
this : — 

That if the opening of the iris of a certain condenser is known, 
when of a certain diameter, to represent a certain aperture, then 
all other apertures with that condenser are in direct proportion 
to the diameter of the ins opening, provided, however, that critical 
illumination is employed 

As a matter of fact, based on this principle, Messrs Watson, 
Messrs. Leitz, and possibly other makers, have the mounts of some 
of their condensers graduated so as to give the N.A. corresponding 
with the opening of the ins. 

The difficulty, however, is that the graduation is only correct for 
the condenser for which it was intended. In this connection, it must 
be pointed out that when tbo front of a high-power condenser if 
removed, it becomes another, low-power condenser, for which another 
graduation would be required 

It is possible to get over this difficulty, however, in quite li 
simple way, as follows . — 

If our condenser is a high-power one of I’O N.A., which we also 
employ as a low -power condenser by removing the front combina 
tion, we mijght get the makers of our objectives to confirm the 
exact numerical aperture of, say, a l/6th and of a 1-in. objective. 

Taking first of all the l/6th objective, of say 0*85 N.A. and thp 
complete condenser of 1*0 N.A. and preferably employing daylight 
as the source of light, we focus the objective on an object on the 
stage, and then adjust the condenser so as to give ritical illumina 
tion. Looking down the tube, with the ocular removed, we fir.<^t 
close the sub-stage iris and then gradually open it up, until it i*^ 
just not visible at the edge of the back of the objective. If we no^^ 
measure the diameter of the iris opening, and find that it measures 
say, 10 mm., then that diameter represents 0*85 N.A., and all 
other apertures with that condenser, using the same or any other 
objective, in direct proportion. 

The low'power condenser (i.e., the complete condenser with tlx* 
front removed) can be calibrated by using ^e 1-in. objective exactly 
in the same way. 
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(Notes. — I find that the best way to measure the diameter of 
the ins is by means of a pair of hne dividers,^ and then with a 
millimetre measure. This can be done without disturbing anything. 

Regarding the term Critical Illumination/’ it is said to be 
obtained when the objective and the source of light are both simul- 
taneously focussed on the same plane of the object, provided that 
dll necessary corrections have been made for thickness of cover- 
glass, and provided also that the sub-stage iris is open sufficiently 
to allow the passage of a beam capable of filling at least three-fourths 
of the total numerical aperture of the objective. The practical 
lesiilt, however, when critical ill ii nil nation is obtained, is that the 
back of the objective is filled with light. 

It is necessary to remember that, in the methods of illumination 
winch I have recommended, the collecting lens, or, rather, its 
illuminated aperture, is employed as the “ source of light.’*) 

Effect op Colour Screens, and Density of Object. 

When a colour screen as <^mployed it is necessary to know how 
.luiny .times at increases the exposure — i.c., to obtain its “exposure 
icuW “ This is done by taking a senes of strip photographs on a 
given make of plate, under exactly similar conditions, without and 
With the colour screen in use. In the exposure tables 1 have given 
the exposure factors for the Wiatten “ M “ colour sci'eens with 
the Ilford “Ohi-omatic” plate and thfl Nemst lamp, and, as I 
have already said, Messrs. Wratten give the exposure factors for 
those screens when used with their “ M ** plate with different 
■^fun'ces of light. 

Ueg>iirding the effect of the colour of the object on the length 
of exposure, the reader will find it helpful to have a thorough 
knowledge of the principles of isochromatic photography. Under 
the beading of colour screens I have said that when detail is re- 
'luirod in an object of a colour to which ihe plate in use is only 
^ilghtly sensitive, we have t»> employ a colour screen of a similar 
shade of colour in order to obtain detaal The increased exposure 
Jequired will usually be found by multiplying by the exposure 
factor for the screen employed 

The exposures given in the exposure tables are for objects of 

average density “ ; foi' objects with less or more than ths average 
density a diminished or increased exposure would have to be given, 
and this increase or diminution should always be in multiples of 
two. 1 may point out that this “density factor” is the only one 
which has been left to the judgment and experience of the operator, 
hilt as al.l other factors have been estimated, it is not a great task. 

To give a simple example of how to use the Exposure Tables : — 

Suppose that wc are about to take a photograph on an Ilford 

Chromatic” plate, at a magnification of 300 diameters, and that, 
if ter the sub-stage iris has been adjusted to give the desired effect, 
the diameter of it is found to be 8 mm. (a diameter of 10 mm. with 
the condenser in use, being known to tepresent 0*90 N.A.), the 
present aperture would be 8/lOths of 0 90 N.A., or 0*72 W.A., the 
•source of light being a Nernst lamp, we proceed as follows: — 
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By the tables the exposure for 300 diameters at 0‘50 is found to 
be 18 seconds ; the dividing factor for 0 72 W. A. is about 2 ; and 
the dividing factor for the Nernst lamp with the Ilford “ Chromatic ” 
plate IS known to be -r 20. 

Therefore, 

18 9 

2 x~20 ~ 20 i second exposure. 

If a colour screen had been used, then the multiplying factor for 
it would have had to be taken into our calculation ; and the same 
remark applies in the event of an increased “ density factor ” 
having been employed. 

Before leaving the consideration of these tables, I think it better 
to say that it is more satisfactory for each one to estimate a liglit- 
cum-plate factor for himself, because eveiyoiie has different opinions 
as to what is the best type of negative , and then, again, the sami 
soaroe of light may nob with everyone give exactly the same result, 
much depending on how the method of illumination has beer, 
carried out 

Exposure by Direct or RhFLECThD Liout. 

In this case the Jight is spread out or diffused, in the shape ot 
an oval, over a comparatively large surface, <x3Ticsponding to the 
size of the object to be photographed. The intensity of light vanes 
inversely as the square of the diameter of the circle of diffusion 
For practical purposes I have found tliat, in order to estimate Uie 
intensity of the light in these oval areas, as compared with that 
of the small point of light with which the strip photographs were 
taken in preparmg the exposure tables, it is sufficient to square 
the long diameter of the oval (^n milJinietres) Tins gives us a 
“ diffusion factor,” by whidli the required exposure, as obtained 
from the tables for transmitted light, must be multiplied. 

In this form of illumination we cannot measure the aperture by 
the method recommended for transmitted light. This, however, is 
of no impoitanice, because w’e usually employ the full aperture ot 
the objective when using reflected light. If it has to be reduced, 
as sometimes has bo be done by means of a Davis shutter — in the 
case, for instaiioe, of thick objects — it must be roughly estimated 
by the extent to which the Davis iris has been closed. 

Suppose, then, that we are going to take a photograph with re 
fleeted light, by means of a Nernst lamp, at a magnification of 
fifty diameters, and that we are using a 1-in. objective at its 
full aperture of 0-20 N.A., and, finally, that the long diameter o> 
the oval of light is 30 man., we have the following factors to enU) 
into our calculation : — 

Exposure by tables for 50 diameters at 0*10 is about 12 seconds 

Dividing factor for 0*20 N.A. is 4. 

Diffusion factor, 30 x 30 is X 900. 

Nernst lamp dividing factor, is -r- 20. 

Therefore ~ exposure. 

{Continued at foot of ntat page.) 
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TABLE OF EXPOSURES. 

Using the edge ol a J-in. flame of a kerosine lamp, at 21 ins. 
from sub-stage; Nelson collecting lens, and with the sub-stage 
condenser at its critical focus. 


Fou ILPOHD “ Chromatic’^ PfiATRs. 


Low Mas:nitications, 
10 to 100 d|>inottiis. 


- 

- - 

— 

_ _ — 

\t W.A. of 0 10 





— 

X and 

— Faofois 

Diame- 

Fxpo- 

for different W A 

ters 

MlU*'?. 



10 

0 5- 

0 05 

X 4 , 

15 

1 1" 

006 

X 28 i 

20 

2-(y* 

0 08 

X 1 6 

/5 

3 1" 

010 

Slandurd 

30 

4 5" 

0 12 

- 14 

35 

6 2" 

0 14 

-- 2 

liO 

8 0" 

015 

- 23 

50 ! 

12 5" , 

0 16 

- 26 

60 ! 

1« O' 1 

0 18 

- 3-2 

70 1 

24 5" 

0 20 

- 4 

75 

28 0" 1 

0 22 

- 5 

80 ; 

32 0" ' 

0 24 

- 6 

00 

40 5' 

0 25 

- 6-3 

JOO 

50 0" , 

0 26 

- 7 



0 28 

- 8 


■ “1 

0-30 

9 


LiKht-ourn-PJato Faetois. 
Kpiosjoe lamp and ilford (Jhro- 
tnatio plate . . 1 

NVriiyt lamp and Ilford Cliro- 
_ M 1 .U 1 C pinto . . —20 

N'^rnst lamp and Wrattun 
"M' plate .. -15 


ICiKh Magnifications, 
100 to 5.000 diameters. 


At W A 

Dili 

metuiR. 

of 0*50. 

M vpo- 

RllJOS. 

X and - Factors 
for 

diflft-renfc W.A. 

100 1 

' 2(y' 

0 10 

X 

23 

150 ; 

4 5" 

0 15 

X 

11 

200 

8-0" 

020 

X 

6 

250 > 

12-5" 

0-25 

X 

4 

300 ! 

18 0" 

0 30 

X 

3 

350 

24*5" 

0 35 

X 

2 

400 

32 0" 1 

0 40 

X 

1*5 

450 1 

40 5" I 

0-45 

X 

1*2 

500 ; 

50*0" 1 

0 50 

Standard 

600 ' 

1' 12" 

0*55 

_ 

1'2 

700 , 

1' 38" 

0 60 

— 

1'4 

750 , 

1 V 52" 

0 65 


1 6 

800 1 

1 2' 8" 

0 70 



2 

900 

21 42" 

0 75 



2’2 

1,000 

3' 20^ 

0 80 



25 

1500 

8' 10" 

0 85 



3 

2.000 ! 

! 13' 20" 

0-90 


3 2 

3,000 1 

32' 40" 

0*95 


35 

4,000 1 

1 53' 20" 

I'OO 



4 

5,000 

83' 20" 

1-05 

__ 

4-4 



MO 

. 

5 



1-15 

-r 

5-3 



1*20 

— 

58 



1-25 

— 

62 



1-30 

- 

6-8 


MtilriplyinK Faotois foi VVratton “M” Colour Huiecns, 
with Noni.st Lnnp and Ilford C'hromatie Plates — 


x"l 5 

H cum K3 

..X 6 

X 25 

B oum O . 

.X 8 

X 9 

B cnin K . 

.. X 40 

X 8 

G oum H . . , 

,..xl250 

X 8 

B cum C 

.X 400 

X 5 

D cum H 

X 80 


lluhe calculations may be thought by some a little troublesome, 
vnd for myself I have con.struct^ a calculator, somewhat on the 
principle of the slide rule, which does it all with the greatest ease 
Old accuracy. » 

Note. — ^Tn connection with short-focus photographic lenses, when 
' niployed with t'hig form of illumination, the game rules hold good 
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as for microscope objectives, but it is betieir to convert the f<KaI 
apertures, with which the lens mount is marked, into numerical 
aperturee. This is easily done by dividing 1 by twice the de- 
nominator of the focal aperture. For instance, f/b is converted as 
follows : — 


10 ^ 1 _ 
6x2 12 


0*08 N.A. 


Exposure for Dark-ground Illumination. 

The exposure required in this form of illuimnation depends on 
the aperture of the objective, the diameter of the central stop, 
and the aperture of the condenser. We are not, however, 
dealing with transmitted light, so that the problem becomes some- 
what complicated. What I have said about the estimation of ex- 
posures ought, however, to be of some use, and 1 therefore intend to 
leave its solution to the reader. 

Exposure for Transmitted Light with Short-focus Photo- 
graphic Lenses. 

The method of illumination recommended for these lenses is not 
on the same plan as that described under mieroscope lenses, and 
the tables would not give the correct exposure until a new light 
ciim-plate factor had been obtained. 

The same remark applies to the illummation adopted in the case 
of the 2-in. objective. 

Focussing. 

Having decided what ocular and wi.at camera-extension will give 
the desired magnification, we extend tiie camera and connect it to 
the microscope oy means of the brass tube or collar which fits over 
the end of the eye-piece. We then arrange the position of the pic 
ture on the ground-glass, and roughly focus it. Placing the plate- 
glass screen in position, we focus more exactly by means of a locus 
sii^-|[les8, making use of the long focussing-rod. ^ 

T& method of focussing is sufficient for low and for medium 
magnifications, but for very high-magnifications, and more especially 
when dark colour screens are used, the spectacle-lens method, recom- 
mended by Dr. Bousfield, is better. 

A bi-con vex lens of about 7-in. focal length is suitable. Having 
found the correct position for the lens by exact focussing on fine 

{ irinted matter, one can cut a flat piece of wood to the proper 
ength, so that it is always easy to replace the lens (which must be 
supported on a suitable stand) at the correct distance from the 
position the film of the plate is to occupy. Ifocussing is then done 
in air, and requires a little practice. In employing this method it is 
generally better to wear glasses, correcting one’s eyes for distant 
vision, if that is necessary. 

Making thx Exposure. 

Having waited for a little time, in order to see that the focus 
shows no signs of altering, we carefully introduce the dark slide, and 
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either close the T. and 1. shutter or else place a black card in posi- 
tion just behind the sub-stage. We then carefully open the oork- 
slide and make the exposure for the required time. 

After this has been done, and the dark-slide closed, it is well to 
see that the focus has not altered during the taking of the picture. 

Plates. 

It will usually be found, especially when workine with artificial 
light, that density is more easily obtained with isochromatic plates. 

Panchromatic plates are necessary when it is desired to obtain 
detail in objects of a non-actinic colour, or when it is necessary to 
use colour screens to which the isochromatic plate is not sensitive. 

Slow plates, such as process plates, often give excellent results 
with diatoms and other objects which show little contrast. 

All plates should be backed. 

Development. 

For ordinary work I prefer pyro-soda, and in order to obtain 
uniform results 1 employ Watkins* method of *Hmie '* development. 

For subjects in which considerable oontrast is desired the use of 
hydroquinone is advisable. 

As a matter of fact, the development of the plate does not differ 
m almost any respect from what is found in ordinary photography. 

Printing Processes. 

In photo-micrographic work one usually aims at the obtaining 
uf a pure white background, when possible, and for this reason the 
different grades of gaslight paper are great favourites. 

Where detail is desired in the print 1 think P.O.P. still holds its 

own 

Whatever printing method is adopted, care should be especially 
taken that the contact between the films of the plate and the paper is 
complete, otherwise loss of detail will be observable in the print, 
'i'his precaution is still more necessary in the case of lantern slides. 

Here, again, there does not appear to be any great difference 
between this and ordinary photography, except, perhaps, that for 
photomicrographic prints it is usually preferable to employ glossy 
paper, and, if one nas the energy to make them still more glossy 
by squeegeeing on to glass or in some other way, so much the better 
for the result. 

NOTES ON THE ILLUSTRATIONS. 

Tho sixteen subjects, photo-micrographs of which have been re- 
produced, wore chosen solely for the reason that they were avail- 
cvble to anyone without any special prepaiation. No. 14, seetdon of 
fern, and No. 16, section of ooal, are ^e only ones which were 
photographed from bought specimens;' the others are common 
objects the house and garden, and, therefore, illustrate the fre^ 
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world of beauty and wonder to which the camera and microscope 
together open the door. I could wish that space had permitted of 
dealing at length with the chief methods whicn are necessary in the 
preparation of specimens for the microscope. These, however, arc 
very completely dealt with in text-books to which I have already 
alluded, whilst many subjects come in a class by themselves and call 
for special methods of preparation As I said at the outset of this 
article, one of the great attractions of photo-micrographic work is the 
interest which it creates in other subjects and the valuable informa^ 
tion which is obtained. The particulars given m reference to each 
will, it is hoped, further contribute to the usefulness of this article. 
The plate u^, m almost ever^ instance, was the Ilford “Chro- 
matic ” with a Nernst lamp 
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OBITUARY OF THE YEAR. 

Among those wliose do.itlis have taken place since the publication 
of the 1914 Almanac are — 

Sir Joseph Swan (Ma,, 27, 1914). P. P MolTat (March 19, 1914). 
Mrllenjamin Stone (Julj 2, 1914). Thoma-i Birtles (Dec 30, 1913). 
r> J. Pdwaida (May 24, 1914). Cha-*. Sawyer (Sept 22, 1914). 
(ieovge Hare (Nov 21, 1913j. K. W. Wolf- Czapek (Nov 30,1913). 

Sill Jostru Swan 

Horn in 1828 at Sundeiland, the earlier years of Joseph Wilson 
Swan’s life were paissed in phannacy. during which time he showed 
aptitude and enthusiasm for eAperimental chemistry. At the end of 
lus appreniiceship he obtained employment in Newcastle-on-Tyne 
w’lth John Maw son, whose partner and brother-in-law he subse- 
quently became When little moie than a boy, Sw^an became asso- 
ciated with the discoveiies of Daguerre and i\)X Talbot, and on 
the invention, in 1851, of the wet collodion process he applied his 
chemical knowledge to the manufacture of the collodion iteelf, with 
the result that Mawson’s collodion became a standard photographic 
material, and is indeed sudi at the piesent day among the many 
users of the wet collodion process, chiefly in photo-mechanical work. 
In the year 1860 the partnership with Mr. Mawsoii was entered 
into by Swan and the firm of Maw son and Swan was established. 

Hut Sir Joseph Swan will perhaps be chiefly associated with 
photography by his invention, in the year 1864, of the process 
of carbon printing. Previous to this time endeavours had been 
made, chiefly by French experimenters, usefully to apply the dis- 
covery of Fox Talbot in 1852 that a mixture of gelatine and 
potassium biolu ornate becomes insoluble in water on exposure to 
light. The difficulty which faced the earlier workers was that 
in the exposure of a film or tissue bearing gelatine and bichromate 
together wnth a pigment, the effect of the light was to form a skin 
of insoluble gelatine over the whole surface. Attempts were made 
to obviate this difficulty, such as' exposing the coating through its 
l>aper support, or by using, as Fargier did in 1860, a collodion 
support for the development of the e\po.<ied film of gelatine pigment 
and bichromate Hut up to the time of Swan*s invention the process 
remained one vvliich was impracticable for genctol work. He 
introduced and patented the method of transferring the exposed 
tissue and so developing it from the back. The exposed print was 
floated on a solution of indiarubber, and a piece of paper treated in 
like manner Both ]>eing allowed to dry, they were pressed together 
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Willi the expcfied aurfiice of the pi me in coiiUiot with one side of 
the rubber-coated paper. The tissue, thua mounted, could be 
readily developed in hot water, the original paper support becoming 
detached and the water obtaiining free access to the under-stratum, 
or back, of the ^jelatine coating. Swan also introduced the plan 
of preparing the tissue without the addition of bichromate, employ- 
ing this latter as a sensitising bath shortly before use. In England 
the process was acquired and marketed by the present Autotype 
Company; in France by Messrs. Braun, of Dornach. The process 
came as a notable addition to photographic printing metliods, since 
It yielded prints of exitremely fine quality and free from any 
su^icion of impermanence. Swan devoted his attention also to its 
application in the production of lutaglao printing plates, and his 
patenfa ooxktain descriptions of methods which have been utilised 
111 the rotary photogravure processes which have been perfected 
during the past few years. 

His partner suffering death in 1867 by an explosion of nitro- 
glycerine, Swan for some years subsequently had little leisure for 
scientific experiment, but following the papers in the early seventies 
on the production of eelatine emulsion he turned his attention to 
the manufacture of gemtine dry-platee, and ** Swan's Plates '* were 
the first to appear upon the market — ^in the latter part of 1877. 
At this time, it must be rememibered, the idea of ready-made 
gelatine dry-plates was not one which was commonly entertained 
Experimenters were seeking to produce an emulsion for use by the 
photographer himself, but in this, as in his patent of two years 
later for paper coated with gelatino-bromado emulsion, Swan showed 
the foreaigot with which he recognised the Immense importance of 
the gelatine emulsion, then coming into use but by no means received 
favourably by the majority of phosographers. 

Of Swan's invention of the carbon-filament incandescent electric 
lamp it is not within our province to speak, but by this invention, 
upon which Edison at the same time was independently working, 
ele<ltrioal illumination became a practicable thing, and Swan him- 
self, in 1979, was the first to give a display in this country of the 
new illuminant. He originated the design o^f lamps having a carbon 
filament, devised methods for the manufacture of the filament, 
and, in short, equally with Edison, laid the foundations of this greit 
industry. 

Sm Benjamin Stone. 

Born in Birmingham in 1838, Sir Benjamin Stone was associated 
with the Midland cajutal in many direotions, as a manufacturer, 
politician, and munioipal worker. His commercial interests were 
chiefly in the firms of Stone, Fawdry and Stone, glass makers, and 
Smith, Stone and Knight, paper manufacturers. Through the 
pro^erity of these undevtfldcings Sir Benjamin Stone was enabled 
comparatively early in life to occupy himself with historical study 
and foreign trainri, and to devote also a good deal of his time to 
political and municipal affairs. Whatever may be the verdict of 
poaterity as to his laMurs in these directions, it is as a photographer 
that he wiB be remembered by the present generation. He was, in 
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fact, the national photographer, for his connections with Piarlia* 
mentary life gave him many opportunities of photographing subjeote 
ouit of the scope of ordinary people. He photographed in his tame 
practically every meanber of Parliament and many of the scenes and 
functions connected with the life of the upper and lower Houses 
of Parliament. 

It is interesting to recall that Sir Benjamin was a collector of 
photographs long oefore he began to practice photography himself 
He was led to take up the use of a camera as a result of the difficulty 
which he expenienced in purchasing phdtographs of the subjects ho 
required whilst travelling in foreign countries. The outcome was 
that he bocame the apo&le of photography as the recording art, 
preaching his gospel m and out of season, and finailv giving it 
practical shape in the formation of the National Pnotographic 
Record Association, to which, daring its existence, he was%y far 
the largest contributor of photographs. Under his presidency and 
the secretaryship of Mr. George Scam ell some 6,000 photographs 
were assemibled, and are, we believe, still preserved in the British 
Museum. Subsequently Sir Benjamin perceived that such record 
work was more efficiently done under local auspices, and the national 
body, upon his suggestion, was dissolved some few years ago. 
But its dissolution did not ourtail, but rather extended, the work 
of Sir Benjamin himself. At the time of the coronation of the late 
King Edward and of King George V. he was enabled to take a 
series of unique photographs, including, in the case of the corona- 
tion of the present King, negatives of the ceremony itself in West- 
minster Abbey. At the time of hie death the photographs in 
h's private collection at Erdington, Birmingham, numbered over 
25, OCX), and were syte»matioally arranged and catalogued. Sir 
Benjamin was survived by his wife only a few days. Hady Stone 
wne in a serious condition at the time of her husband's decease. 

B. J, Edwards. 

Mr Edwards’s death removed one of the pioneers in dry-plate 
photography. He was the first to manufacture orthochromatic plates 
in this country under the Tailfer patent, and the Edwards isoohro- 
matic plates were manufactured by him of a quality and of keeping 
pToperties which did a very great deal to popularise the use ol 
colour-sensitive materials. At this time the factory was at Hack- 
ney, but was subsequently removed to Castlebar, Ealing. Some 
years ago other interests came into the business, and Mr. Edwards 
afterwards ceased hie connection with it. After being for a time in 
still other hands, it was acquired, within the past few years, by the 
r.eto Photo Mafterials Company. 

Mr. Edwards throughout his life was a restless experimenter and 
inventor, not only on the chemical side of photography, to which 
his business proper related, but in mechanical matters.^ He 
originated the method of intensifying plates with mercuric iodide, 
a process which was perfected many years after by MM. Lumi^re, 
hut in its original form, nevertheless, provides a nseful means of 
'Mtensificatinn He was a pioneer in the construction and design 
of 'nstarHaneoue shutters, nt the time when such appliances were 
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somethdng f^Lmost revoliittionary in photography. We believe that 
he wae, in fact, the first to coii^ruct a working focal-plane shutter. 
Machinery for the coating of dry-plates also occupied his talent for 
mechanical construction. 

On termina'tinig his connection with the Ealing works, Mr 
Edwards bad taken up his residence at Hayes, Middlesex, where 
he had built a small factory in which for a time he manufactured 
a special description of printing paper whioh for some time was 
marketed as “ Wisto ’* Ho is survived by lus daiiirhtcr. Miss Kate 
Edwards, and his two sons, Mr. Austin Edwards, of Warwick, and 
Mr. Ben E. Edwards, of Thornton Heath 

Geoiigb IIaue. 

Mr George Hare’s name as a maker of cameias was for many 
years a household word among photographers of the past generation 
With the rise in popularity of photography as an amateur pastime 
the xxNiking of cameras in large quantitaes, largely by niaohinery, 
had supplanted makers such as Mr. Hare, and probably many 
amateur workers of the present day are altogether unfamiliar with 
hds name and work Yet up to the time of his retirement from 
active business, not many ye^rs ago, Mr Hare was regarded an thv 
maker of a field or studio camera of the very highest cbiss 

Mr. Hare entered the field of photographic apparatus manufac- 
turing when it was in its infancy Bom in Yorkshire in 1825, ho 
served an apprenticeship to his father as a joiner, and after obtain- 
ing his freedom of the city of York and practising his trade for 
some years in York he came to T^ondon and entercnl the firm of 
Ottewill and CoUis, then engaged in the manufacture of requisites 
for the newly discovered photographic art. After remaining a year 
or two with them he started in bupiness for himself and devoted 
himself to the exclusive manufacture of the cameras which made 
hds name famous all over the world and secured him medals for 
excellence of manufacture wherever he exhibited his work. Mr 
Hare had lived in retirement the last few years of his life, sur- 
rounded by his three daughters, who survive'him. His son, James 
H. Hare, emigrated to America, and has made a name for himself 
as a photographic illustrator and war correspondent. Of good 
Quaker stock, Mr. Hare was a splendid specimen of an upright, 
honest, hard-working, tomperate citizen. At the time of his death 
he was in his eighty-ninth year. 

Thomas Biutles 

Mr. Birtles began his career as a professional photographer over 
forty-five years ago, and had been established for some thirty years 
past in Warrington, where, until his retirement some few years ago, 
he had been actively engaged in a very extensive business, which 
included within its scope much of the best work in the surrounding 
district. He was a familiar figure until only a year or so ago in 
photographic circles, his picturesque dress — he retained the velvet 
jacket of the old school of photographers to the last— marking him as 
one of the pioneers in photographic portraiture. He was a member, 
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Hid afterwards a Fellow, of the Royal Photographic Society, and for 
,i n amber of years a member of Council of the Professional Photo- 
c^raphers' Association. Both among his professional brethren and in 
Warrington circles Mr. Birtles was held in high respect and esteem. 
He was in his 77th year. 


F. P Moff\t. 

Among professional Nvorkers Mr ^fofTat w’as known not only for his 
riinding as a portraitist, but for his interest in, and work for the 
Professional Photographers* Association For many years he was 
Ifoii Secretary of the Edinhiirgh Branch of the P P A , and filU cl th.* 
nfhee of President of the Association itself in 1911-12 In tliat year 
his presidential address will be remembered by its sound views upon 
the business policy which should be a photographer’s. Apart from 
tlie calls of his own business and that of the Association, Mr. Moffat 
‘'bowed a broad interest in photographic matters. He was an active 
ir'crnber of the Edinburgh Photographic Society, of which he was 
twice President, and of which he was a constant supporter, both in 
nicl out of office He was a icgular exhibitor at the Scottish 
N^ational Salon, and was an honorary member of the Scottish Photo 
Pictorial Circle. In him piofessional photography and the Scottish 
photogiaphic w'orld have lost one of their wortniest representatives. 
His death took place suddenly, following an attack of influenza. 
Pneumonia and plonnsy followed, but Mr. Moffat appealed to be 
' I'covcntig when a sudden heart failure supervened, anci he died after 
.Ml illness of little more than a fortnight 

Quarles Sawyer. 

Tliioughout the whole of his business life Mr. Sawyer had been 
a^MX’iatcd with the manufacture and supply of the Autotype 
ni.iterials for carbon printing. As a youth he spent a few months 
in the counting house of the Paris rep^'csentative of the Company, 
iftci wards ontcriiig the London oflicp of the Autotype Company, 
ind becoming a partnei- in 1884. On the death of liis father, Mr. 
•1 R Sawyer, and on the subsequent retirement of Mr. Bird, the 
management of the business devolved solely upon him, and for the 
i.ast eighteen yeais the whole of the tcchnfcal manufacture and the 
direction of the Autotype Company had been the subject of his daily 
'’Upervi.sion Of a temperament which showed little upon the sur 
f'lcc, Mr. Saw'yer’s death will be felt by those associated with him, 
^vho had constant cau'se to respect not only his ability but his justice 
Mid eoiiaideration. At the time of his death he was 53 yeais of age 

K W. WOLF-CZAPEK. 

Herr Wolf-Czapek was best knowm as editor of “ Die Photo- 
J^raphische Industrie,” the organ of the photographic trade in Ger- 
rnany, which has rapidly reached its present important position very 
largely through the knowledge and enterprise of its late editor. Since 
joining this publication some few years ago Herr Wolf-Czapek bad 
ictively associated himself in other branches of photographic 
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joarnalism. On the establishment of a popular journal for axnateiH 
photoeranherB. Photographie fur AHe/’ he edited also this 
periomcal, ana, m addition, was responsible for the authorship, re- 
vision, and editing of a whole senes of photographic text-books, 
among them four volumes dealing with the scientific, technical, and 
educational applications of photography. Among the technical sub- 

i ects which particularly engaged his pen as the author of articles and 
»uoks were cinematography and the technics of the india-rubber 
industry. Prior to entering photographic circles Wolf-Czapek had 
been editor of the “Tagblatt*’ in ms native town of Prague, follow- 
ing his student days there in philosophy and law. At* the time of his 
death he was only 36 yeais of age. 


Among others who have been removed by death during the past 
twelve months are M. Bertillon, inventor of the criminal identifi- 
rutioD system which bears his name; Gustav Cramer, dry-plate manu- 
facturjjv^ of St. Louis, and beloved m photograjphic circles in the 
Unitw^States, where he was always “ Papa Cramer ; Arthur 
Weston, for many years a photographer in the City of London; 
Chas. H. Coote, and F. W. Hicks, staiincl) supporters of the Man- 
chester Photographic Society and the Croydon Came»*a Club 
respectively; and J, C Burrow', a pioneer in underground flash- 
light photography. 
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EPITOME OF PROGRESS. 


BV LIIK EDITOR 


ill tile following pages will bo found classined a.bhtiaet« of papets, 
Loiiununications, and articiei> describing progress an technical pnoto 
graphy (art topics are excluded) which have appeared in the ratish 
and foreign Prose duiing the tw'olve months October 20, 1913, to 
October 20, 1914. It may have happened that some foreign j[c^rnals 
liave not arrived in time tor abstraction ; their oontento will be 
dealt with in the 1916 Almanac. 

The general arrangements of the Epitome wj-lJ be seen from the 
contents of the Almanac, whnh follows the title-page. Each item 
is bopai-ately entered in the index at the end of tho volume, and a 
list of the journals abstracted will be found at the conclusion of 
tile Epitome. 

In a number of cases where information additional to that in the 
abstract has appeared in the ** British Journal of Photography," a 
leforence to issue and page has been given. 


I GENERAL. 


EVENTS OF THE YEAR 1914. 

dan. 12 — Award of the R P.S Progress Medal to Mr. W. B. 
Ferguson for his researches, discoveries, and publications on the 
ohysics and chemistry of photography. — (** B.J.," Jan. 16, 1914, 
P ^0 

B'eb. 3 to March 7.- -Eleventh Scottish Salon. Held at Aberdeen. 
— B.J.,” Feb. 20. p. 140, and Feb. 27. p. 159. 1914.) 

May 8 to 16. — Photographic Arts and Crafts Exhibition. Organised 
by Arthur C. Brookes at the Horticultural Hall, Westminster. 
("B.J.,** May 8, 1914, p. 356.) 

May 8 to 16. — Sixth Exhibition of the Society of Colour Photo- 
graphers. Held at the Horticultural Hall, Westminster. (** B.J. *’ 
Colour Supplemeiii. June 5, 1914, p. 21.) 

May 11 to 15 — Fifth Congress of the Professional Photogriwhers' 
Association. Held at the Horticultural Hall, Westminster, undei the 
presidency of Alfred Ellis. The proceedings are reported in the 
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*‘B J. ’ for May 15, 22, and 29, 1914. A reproduction of a group 
of membera appears as a Supplement in the “ B J. ” for M.iy lb, 
1914 

May 26 to Juno 13. — Exhibition of photographs by A. Radclyffe 
Dugmorc at the Royal Photographic Society. — (“ B.J.,” June 5, 
1914, p. 441.) 

June 19.— ^Jelebratiou of the Diamond Jubilee of the “British 
Journal of Photography ’* by the publication, with the issue of this 
date, of a Supplement entitled Photography, Past and Present,” 
and reviewing the evolution of photographic processes lioin eailicst 
beginnings to the present tune. 

July 6 to 11. — Twenty-ninth meeting of the Photographic Con\en- 
tion of the United Kingdom. Held at Perth, uiidei the presidcnc} 
of G W. Atkins. The proceedings are reported in the “ B J ” for 
July 10 and 17. The 1915 meeting will be held at Caen. 

Aug. 1 to 15. — Outbreak of war between Geimany-Aiistna-Tuikey 
and Great Britain, France, Russia, Belgium, Servia, and Japan 

Aug. 24 to Oct. 3. — Fitty -ninth Exhibition of the Royal Phob^ 
graphic Society. Held at the Royal Society of British Artists, 
Suffolk Street, Pall Mall, S.W. (“B.J.,” Aug 28, 1914, p 660) 
Selecting and Hanging Committees : — Pictorial Section Alvin Lang 
don Coburn, John H. Gear, H. Holcroft, Furley Lewis, J. C S 
Mummery, and J. B. B Wellington. Scientific and General 
Section W. Deane Butcher, Chapman Jones, Dr. C. E K. Mees, 
Richard Kearton, F. Martin -Duircan, A. J. Newton, and J. \\ 
Ogilvy. Colour Transparencies (Pictorial): John H. Geai and if 
Essenhigk Corke ; (Scientific and Technical) . W. Deane Butcher. 
Chapman Jones, Dr. C. E. K. Moes, Richard Keaitori, F Martiii- 
Duncan, A. J. Newton, and J. W. Ogilvy. 

Sept. 6 to Oct. 17. — Fifth Exhibition of the London Salon ol 
Photography. Held at 5a, Pal^ Mall East, S.W. — (“ B J.,” Sept 4, 
p. 675, aiid Sept. 11, p 688, 1914.) 

Oct. 33. — Seventeenth Traill Taylor Memorial Lecture. By J. W 
Gordon, on “ Influence of Diffraction on the Formation of Optical 
Images ” 

BUSINESS. 

German and Austrian Exports. — A bulletin, issued by the Com 
mercial Intelligence branch of the Board of Trade, 73, Basinghall 
Street, London, E.C., contains a series of tables showing German 
exports of photographic goods during 1912| and indicating their 
distribution in the various markets of the world, l^ss complete 
figures also are published in regards to Austrian exports, and the 
^Bulletin contains some tables and notes on the imports of German 
and other goods into British possessions. The Bulletin is reprinted 
m “ B.J.,” Sept. 18, p. 710, and Sept. 25, p. 728, 1914 

The Goodwin Film Patent — In the United States Circuit Court 
of Appeals, on March 11, 1914, judgment was given in favour ol 
the Gk^win Film and Camera Company, a concern owned by the 
Ansco Company, against the Eastman Kodak Company, in reepcct 
to the long-standing litigation connected with the alleged infringe 
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ment, on the part of the Kaetnian Kodak Company, of tiie patent 
of the late Hannibal Goodwin for the manufacture of reliable film. 
The decision of Judge Coxo was that the patent was valid, and 
that it had bee i infringed. Following the judgment, and pending 
a further -appeal t<j the United States Supreme Court, a settlement 
was reached between the Kastman Kodak Company and the Ansoo 
Company, under whicli the Eastman Company, it is stated, paid 
a “substantial” sum to the Ansco Ctiinpany, tlie amount being 
supposed to run int<i millions ot dollars An abridged report ol 
the judgment in the Ciicint Court of Appeals is quoted^ liom the 
“ Scuiutihc Anioiu in,” m “ Apr. 3, 1914, p. 267. 

Prt cchfivy /^roofa living Toiuid — An American photographer, 
Mr Keir, ot Parkershuig, ivcomniends the following plan for mark- 
iiig pr(H>fs, sent out to tustoinors, in older to pi’event their being 
tonod and finished oft .— Dissolve x>arafhii in benzine, and take a 
brush and just make a cro^s on the face It cannot be seen on 
the proof, \et when anyone tries to tone it it prevents chemical 
action — “ B J.,” Nov 14, 1913, p. 880. 

COPYRIGHT. 

Innocent Infringement under the 1911 Act — A judgment of Mr. 
Justice Bailhachc has made vcr\ clear the way in which the Courts 
interpret Section 8 of the J.91l"Co])ynght Act, according to which, 
where proceoduigs aie taken in respect of the infringement of the 
cop> light in any woik and the defendant in his defence alleges that 
lie was not avNare of the existence ol the copyright in the wosk, the 
plaintiff shall not be entitled to any remedy other than an injunction 
<ir interdict in lespect of the infnngcmenti if the defendant proves 
that at the date ol the infringement he was not juvare and had no 
reasonable ground for suspecting that copyright subsisted in the 
w ork 

The ca*e was one of literary copyright, but the application is 
t*qu,ill.y to photographs, etc, l*be judge was emphatic m stating 
that “ Section 8 is no protection to a person who, knowing or suspect- 
ing that copyright subsists, makes a mistake as to the owner of the 
copyright and under that mistake obtains authority to publish from 
a person who is, in fact, not the owner.” — “ B J Jan. 30, 1914. 
pp 91 and 79. 


. HISTORY. 

Seventg~ftvc Ymr% of Pholograjthy , — In connection wdth the com- 
pletion by the “British Journal” of sixty years of cotttinuous 
publication, the history of photographic processes is narrated in a 
Supplement, entitled “ Photography, Past and Piesent,” issued with 
the “ B J.” of June 19, 1914. It deals with the beginnings of photo 
graphy in the work of Wedgwood; with Niepce and the invention 
of photo-engraving; with Daguerreotype; with Fox Talbot and the 
introduction of paper negatives aqd paper prints; with the inven- 
tions of Herschel, Reid, and Bayard in 1839; with negative pro- 
cesses on glass and the wet collodion process of Scott Archer ; coUo- 
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dion dry-plates, collodion emulsion processes, and gelatine dry- 
plates; paper and film *in negative-making; silver printing pro- 
cesses; bichromate printing processes, such as carbon, gum, 
Ozobrome, oil, and Bromoil ; iron printing processes— e g , pJatiiio- 
typej colour photography, and photo-mechanical methods The 
Supplement is illustrated by a number of photographs of the earU 
pioneers in photography and of scenes connected with their labours 

Bayard and the. Invention of Photography, G. Potonniee, in 
a paper before the French Photographic Society, has dealt with the 
work (largely unrecognised) of Hippolyte Bayard, who was one of 
the earliest photographic workers in France, and exhibited some 
thirty specimens of a process, invented by himself, in 1839. 

^ Bayard's process was one tor obtaining positive pictures directly b\ 
eaoposure in the camera. A sheet of paper was immersed in a 2 pei 
cent, solution of ammonium chloride, dried, and then floated for live 
minutes on a 10 per cent solution of silver nitrate. It was then 
dried in the dark, and was then exposed to daylight so as to darken 
it completely. It was then so far ready for use, but could be kept 
for about a fortnight. To prepare it for exposure it was placed in a 
4 per cent, solution of potassium iodide, and then, wHlst wet, placed 
m the back of the camera. Where light fell upon the paper the 
latter became bleached, and thus the result was a positive. It was 
well washed, and then fixed in a solution of potassium bromide. 

Bayard followed up this invention by devising another process, in 
which he applied the mercury developer of Daguerreotype to the 
ntahing of a paper print. He described this second process as 
fouows : — Immerse the paper in a weak solution of sodium chloride. 
When it is dry float on a solution of silver nitrate dissolved m six 
times its weight of water. When the paper is nearly dry and pro- 
tected from all action of light, expose it to vapour of iodine, then in 
the camera, and then to mercury, as in the process of M. Daguerre, 
and finally wash in a solution of hyposulphite of soda. When the 
paper is withdrawn from the camera it is just possible to distinguish 
some trace of the image, but as soon as the mercury vapour begins to 
condense on the paper the image is formed as on the metal plate, 
with this difference: that it is produced in a way opposite to that in 
the process of M. Talbot.— Pans, November 8, 1839.” 

M. Potonniee claims, on behalf of Bayard, the distinction of being 
the inventor of photography on paper,— “ Bull. Soc. Fr. Phot Dec , 
1913, p. 366; ‘ B.J.,” Jan. 16, 1914, p. 43. 

In a leading article in the ” British Journal ” the work of Bayard 
is discussed in reference to that of Fox Talbot, who, it is pointed out, 
was the inventor of a system of making both negative and positive 
prints on paper.— “ B.J.,” Jan. 16, 1914. p. 39. 
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II.-APPARATUS AND 
EQUIPMENT. 

(huclwhncj Rate Materials Used in Ph'Jogtaphy,) 

The many details of pieces of apparatus published chiefly m 
patent specifications aie not abstracted m this Epitome, as space 
does not permit of the numerous drawings necessai^ for their ex- 
planation. All patent specifications are aostracted in the “ British 
Journal of Photography,” and are entered according to subject 
and also under the name of the patentees in the index to the yearly 
volume of that publication, which is issued with the last number 
of the yeai or the first of the year following. 

Dark Room and Studio. 

Covers for Dishes. — E. M Mumford advises the use of tm-plate 
covers for developing dishes with a large knob fitted in the centre 
to facilitate handling. A very good one is that sold as a cheap door 
or cupbo<iid knob; it has a long threaded stem and a back nut, and 
all the fitting that is requiied is to punch a hole in the centre of the 
lid and insert the threaded stem of the knob, screw up the back ant, 
and cut off the sih'plus stem. A touch of solder prevents unscrewing, 
but IS not absolutely necessary. A round knob in. to 2 in. 
diameter is most convenient, and is suitable for all tin-plate covers 
up to 9 X 7 ins. — “ Phot.,” June 16, 1914. 

F Windoes describes a simple piece of 



Pig. 1. 

fippuratus for washing negatives in which the plates are exposed 
tio a constantly fresh stream of water. Fig. 1 shows the construction. 
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The following dimensions apply to a washer suitjible for 5 x 4 nega- 
tives. Secure seven pieces of i in white maple 5^ ms. wide and 
6 ins. long ; also four pieces of the same 1 in wide and ms. long 
The latter arc for the legs and the ^grmer for the slifilves. 

Starting with the front legs, lay off a centre line on each and draw 
a line at right angles to it ms. up from the bottom of each leg ; 
H ins. from this diaw another, I in from this another, and so on 
until the top is reached, as the di awing clearly shows On the re 
maining pair do the same, noting that the fiist cross line is ms. up 
instead of IJ ins., then the 1-in. dimension, the li-m , and so on. At 
the points where the lines cross make a hole through the pieces, 
using a small awl or hand drill Through these holes insert* l^'in 



brads, fastening the legs to the shelves tlirougli the centre of tJie 
edge of each shelf. I’he higher end of each shelf projects out from 
the legs in. This allows the water running over it to strike the 
next shelf at the top and run down to the next, etc. ‘ At the lower 
edge of each water shelf place two small brads, which will prevent 
the plates from sliding on. 

The piece should be painted with about three coats of water- 
proof white enamel, as the water is very liable to warp the shelves 
if it is not painted. 

In using the washer do not put a plate on the top shelf, as this 
!8 merely to let the water flow evenly before hitting the first plate, 
but insert six plates on the other snelves, place it under running 
water, and in a short time the plates will be perfectly washed. — 
“ Amer. Phot.,’^ April, 19X4, p. “ P. J.,’* April 17, 1914, p. 304j 
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Blacking Brass. — W. E. Thompson has given the following details 
for blackening bnisswork chemically: — Prepare a solution of copper 
nitrate by dissolving pure copper in cornmercially-pure nitnc acid 
until all action ceases. This snould be done in a large jar out of 
doors, as the chemical action throws off a dense brown vapour, 
which will rust steel or iron, and the volume of the acid increases 
as it heats. After all action ceases, and the mixture becomes cold, 
the clear liquid is decanted into another jar. 

Sandblast the work, or clean it thoroughly by some other method, 
fc-o that it IS free from grease of any kind. Work washed in a 
solution of hot lye and soda, dried in sawdust, and then kept from 
foiitact with the fingers or grease until the blackening solution 
IS applied will give the best finish. 

Pleat the work to a temperature of about 212 deg. F., or the 
boiling-point of water, immerse it in the copper nitrate solution, 
then remove and heat ag.iin until it is just hot enough to dry off 
the solution, and to burn off the green colour which appears. This 
piocess may he repeated if it is thought necessary. The work 
is then cooled and all free oxide removed by brushing, after which 
it is dipped in ammonia and rubbed dry with a soft cloth or in 
.'sawdust. This will leave the work w'lth a brownish colour. 

To get the de.id'hlack colour, heat the piece to a temperature 
that IS not high enough to burn the bauds, but very warm, and 
rub it with a piece of soft leather having a few drops of pure 
olne-oil (»n it, after which it should be hented enough to dry the 
oil Highly polished work, if well cleaned and dipped in com- 
rneicial ammonia before applying the copper nitrate, will take a 
peimanent black Work that is sand-blasted takes a black that 
cannot be removed by orclmarv wear — “B J ’ (from 
“ MachiiicTy ”), May 29, 1914. p 428 

Barker fat J)ev(lnp\ng Dishri ? — U Elhngworth describes how' to 
make :i rocker serving for keeping the developing dish in steady move- 
ment for fully five minutes. — Take two pieces of wood, one 15 ins. 


Z/y/// hr/f 

, /// . 



by 8 ins. by 1 in., and another 14 ins. by 8 ms. by ^ in. ; divide both 
pieces into halves, and mark, to ensure correct balance (Fig. 1). Take 
two small pieces of sheet brass (P), drill four small holes in the lower 
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half for screwing on the bottom piece, and then drill a clean hoi’ 
in the centre of the top portion. Then screw both pieces on, one 





tv 


on each side of the base, care being taken to see tli.it they arc 
opposite one another. Then arrange the top portion to iit in 

between these pivots, and put a 
small screw in — to work freely, 
of course Now cut a small piece 
of hard wood (W), and fix on 
the top piece, over the pivot, cut- 
ting a small piece away from 
the pivot, and screw on with two 
good long screws (Fig 2). Next 
obtain a small pulley olock, such 
as IS used for Whiteley’a fixer 
oisers, and screw on to W, the 
fiulley v;heel being downwards 
(Fig. 3). Make a loop of picture 
cord and pass it over the pulley- 
wheel, and ii\ it in a md or 
tube about 2 ft. 6 ins. long, 
connecting the other end of the 
tube witn the weight • Use 
an ordinary household iron 
with the handle knocked off, 
cutting a small piece out and 
wedging a small iron loop 
in the thin end. The cord is 
easily fixed in the tube by 
tying a knot of both ends and 
driving a small wooden wedge 
in to bold them tight. 

The advantage of the tube 
and pulley is that it will always 
swing in the same direction, 
remain rigid, and will not knock 
against the operator’s calves. 
Pig. 3. “TB. J.,” April 24, 1914, p. 326. 
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Bath Boom as Dark Boom . — ^Orton Holt describes a convenient 
fitment for the bath room readily converting the bath into a working 
bench for photographic operations. It consists of a cupboard, or 
block of shelving, fixed to the wall above the length of the bath 
and provided with a door which is hinged at the bottom of the 
shelving and so turns down, forming a flat working bench across 



the bath. The door itself is of spocial construction. It is, in fact, 
a shallow box, with sides me. in height and a bottom sloping 
slightly from one end to the other. At the lower end are two or 
three holes from which washings run off uiio the bath. As shown 
in the i^etcii, a top boaxd is laid across the sides of the box, and 
forms a flat working bench which projects a foot or so beyond the 
bath, and allows of a sitting position being comfortably taken. — 
“ Phot July 14, 1914, p. 34 

Stud io. 

Olazuuj Studio Tloof — J G. Muse finds that, in the case of 
studio roofs which are glazed in the old fashioned w'ay, greater water- 
tightness IS obtaiiu'd by snipping off the corners of the panes where 
they overlap. If the panes are cut straight across tliere is tendency 


for the water when it runs down the roof to run along the edge of 
the glass and into the putty, which causes leakage. When cut away 
as indicated it always throws the water down. “B.J.,’* August 28, 
1914, 668. > K . 

Imitation Oak Panelled Backgroui\d. — W. H. Lawley describes 
how to make a cheap and effective substitute for the oak panelled 
background. Having taken measurements of the width ana height 
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required, to find out how many pieces of wood will be required, 
allow 2 ft. for each batten, both for height and width. This is for 
square panelling. For oblong, as shown in the small inset sketch, 
3 ft. must be allowed for the upright panel. Order battens of the 
respective lengths, 3 ins. by ^ in. depth, and when they are delivered, 
get ready for a start. An ordinary-sized background takes two days 
to put up, and all appointments should be made accordingly. 

Move all backgrounds, accessories, etc., to the other end of the 
studio, and take up the floor covering, if possible, as well. If it 
cannot be mo\ed, place something over it— an old, disused back- 
ground will do admirably. The tools required will be a saw. hammer 



and nails. A quite smooth surface on the wall is desirable, and if 
there are any cracks these should be filled up. A good material 
to fill up with is plaster of Pans, which is not only cheap, but makes 
a very hard surface. 

Examine all the battens and sort into the different lengths. Start 
by nailing on the wall, next the floor, a batten of the proper length, 
and if the wall requires plugging to make it bold, cut off about 2 ms. 
of the end of a spare batten, split into four pieces, make each one 
wedge shape and insert m the hole made by the nail. Then knock 
home with the hammer, and saw off ciirefully any protruding piece 
level with the wall. ViTien the batten is nailed again it will hold 
perfectly. If the wall is brick or plaster-covered it will be absolutely 
necessary to plug if the background is to be permanent. 

When* the lowest batten has been fixed satisfactorily a start should 
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be made with the upright on the extreme left. The battenfl should 
bo placed at intervals of 2 ft., and great care appliejd to make sure 
thov nre perfectly upright. On the jatter will depend the success 
or failure of the gicund. Ihe horizontal battens are placed at the 
same distance apart except for the oblong panelling. The panel 
nearest the floor is indicated in the sketch a little larger than the 
others. The re.i8on for this is that it looks better in the photographs 
and gives an appearance of the genuine article. 

It will be seen from the sketch that the horizontal battens are 
placed in between the uprights, not laid across. To save time these 
should all be cut at once and fixed. When finished nailing the next 
Operation is the staining of the battens, with a good dark oak stain, 
taking care to fill all the cracks, bad joints, etc. 

The brown paper is now used to cover up the remaining parts of 
the wall between the battens, and calls for great care in the fitting. 
A convenient paste to stick down with is flour and water, rather 
stiff and free from lumps. Rub down vrell with a clean duster. 
There should not be bio great a contrast between the oak stain and 
tlie brown paper, and it is as well to keep the depth of the stain in 
rnind when buying the paper. When properly made and softly 
lighted, the imitation background described above will have as good 
.in appearance in the finished portrait as the genuine article, and at 
a fraction of the cost. — B J.,” March 20, 1914, p. 217. 


Support A for Lamps, vtc , in the Studio — At a meeting of the 
("roydon Camera Club, Mr. W. H. Smith demonstrated the use of 
i novel and most efficient pattern of support, suitable for holding arc 
lamps, reflectors, or indeed the heaviest description of accessory 
which a photographer is likely to employ in the studio. While pro- 
viding an extremely rigid supptirt, the apparatus calls for no per- 
inancnt att^ichment to the studio. It consists of one upright 
<f>jnp<)serl of two steel cycle-tubes, one sliding within Uie other, 
and, within liniite, capable of being locked at any height by means 
'»f cl clamp and screw. To this, radial arms of the same tubing are 
attcichod bv means of lugs ; the ann for the diffusing screen is given 
I universal movement, the anm for the back reflector being fitted 
ill a somewhat similar way. Two further arms <arry the ffash-tray 
and back reflector. These projecting arms remain in any position 
the V may bo placed in, without the addition of any clomping 
devirc, the leverage exercised by their weight and that of their 
ittachments re.sisting any inclination to slide down. 

'riie method adopted to ensure the main upright deserving i‘+e 
die is carried out in a highly ingenious manner. A circular 
‘V«'M>den disc with upward projecting stem or rod fits into the 
lower tube of the upright and forms the base. A similar disc with 
downward stem composes the top, the upper part of this disc 
ocmg (x>vered with cloth. This disc does not bear on the top of 
'no tube, but normally is held some dnehes away by means of a 
''troTig coiled spring within the tube pressing against the bottom of 
Mirt stem : ihe spnng itself bears on a stop 

To fix the upright the upper tube is elevated until the disc nt 
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its ejctremit^ comes in contact with the ceiling, and a fair amount 
of pressure is secured between the tv^o by putting the spring under 
compression; the upright is then locked by tightening the screw. 
It i 3 quite easy by still further compressing the spring to shift the 
upright laterally and adjust it to the vertical. 

The stability of the apparatus, when set up, le really wonderful, 
and a violent collision w'ith the upright merely causes the two 
springy tubes temporarily to bend, without any tendency to shift 
them. It is the coiled spring which does the trick, for without it 
a slight displacement from the vertical would cause the whole bag 
of tneks to come down with a run Mr Smith even hung chairs 
and a email table at the ends of the radial arms, and pleasantly 
offered further to illustrate the steadiness of the appliance by string, 
ing up the President, who, however, expressed himself as com- 
pletely satisfied with the adaptability of the structure for the pur- 
pose indicated, without the test suggested. And well he might ' 
for one arm hd<d a side reflector, 8 ft. by 5 ft. 6 ins ; others, the 
diffusing screen 4 by 2 ft., the reflector behind, 5 by 3 ft., and the 
flash-tray, and these were by no means so arranged as to balance 
each other. As another illu^ration Mr. -Smith suspended an 8-ft 
opaque lantern-sicl’een to one arm, and said that much heavier 
screens or backgrounds might be carried, if a wire or cord were 
connected from the end of the arm to the top of the upright With 
two uprights placed diagonally a complete room might be formed, 
shut in, if necessary, on all sides. The whole paraphernalia, in- 
cluding a background, packs into a box 6 ft. long by 6 ins. square 

A ** tip ** of another sort given by Mr Smith m reference to the 
construction of any apparatus, having a com.ponent part consisting 
of one tube sliding within the other, may usefully be mentioned for 
the Iwnefit of the mechanically minded. "Usually the fit between the 
two is a tight one, and a small dent in the outer tube may result an 
the inner refusing to “move on,** even when forcibly directed so to 
dow To avoid this, the inner tube ran be allowed a considerable 
amount of clearance, .say, 1-32 in. all round, its inside end being 
expanded so that nt will just slide easily in the outer tube. The 
other bearing surface is made by soldering a short length of tube 
inside the free etnd of the outer tube, the wall thickness of the 
former being adjusted to the clearance It is obvious that if the 
outer tube is, by chance, dented, that the expanded part of the tube 
within has, so to speak, far more “give and 'take ** than a tightly 
fitting tube in the alternative construction almost invariably adopted 
Moreover, with two tightly fitting tubes, a dent in the exterior one 
may mean a corresponding dent in the inner, aggravating the 
trouble B. J.,'* Dec 12, 1913, p 958 

Antinou 9 Releaae for Studio^ Shutters . — Reid Brothers describe a 
simple attachment to the Antinous relenssi as fitted to the heavier 
forms of studio shutter, for the purpose of giving more power in 
operating the shutter. As will be seen from the photograph the 
attachment consists of a pair of billed wooden bars between which 
the Antinous release is mounted. When not in use the attachment 
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The push of the release is placed across the handles at a slight angle. 



X, wire used to close, and also prevents slipping oat of operator’s hand, 
haags on hooka under the table of the camera atand. — '* B. J./’ May 
29, 1914, p. 43L 
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Lenses and Photographic Optics. 


Ltm Mounts , — A patent taken out conjointly by the Thornton - 
Pickard Manufacturing Co., Ltd., A. G. Pickard and F. Sliuger, 
describes a new form of lens mount, permitting of the lens being 
swung, or tilted, and, at the same time, of being held fixed in any 
position. The holder to which the tens tube A is attached is made 
in two or more parts — preferably two, an inner B and an outer C. 
The inner part B to which the lens tube A is directly attached is 
formed with a convex spherical surface h and the outer part C with a 
concaVe spherical surface forming, when put together, a universal 
joint. 



The outer part C of the mount is attached to the camera front and 
IS divided into two parts connected by a screw, bayonet, flanged, 
or other loint to permit of the inner part B being inserted therein. 
It IS preferably divided as shown, bitt may be divided in a plane 
at right angles thereto. 

A clamp D is fitted to the outer member to lock or fix the two 
parts in any position with the optical axis of the lens at the desired 
inclination. The clamp D is hinged to the rim and formed with a 
lug or projection d against which a set screw passed through the 
flange of the mount can abut and press the clamp against the 
spherical surface h of B. Means such as screws or racks and pinions 
may be provided for the mechanical movement and adjustment of 
the members B and C to one another. 

In the form at present preferred C is fix6d to the camera front 
and the lens A fitted to B, though the arrangement might be re- 
versed and the inner pait be extended at one side to attach to the 
apparatus, and the outer part be extended to permit of the lens 
tube being fitted to it. — ^Eng. Pat. No. 2,231, 1913. “B.J.,” April 
3, 1914, p. 271, ,, 

Automatic Aid to Devth of Focus Fi»cd-Foims Camaras — M. 
G. Cromer has described a method according to which, when chang* 
ing the stop of a fixed-focus camera from larger to smaller, the focus 
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is at the same time automatically* changed to a nearer plane, thus 
obtaining the maximum depth whatever stop is used. One mechani- 
cal form of the device is as follows : — ^In the drawing, f is the lens, 
which can be moved forwards or backwards in the tube e. A coiled 
spring, A, tends to thrust it constantly backwards. The plate, 
in which are the diaphragm apertures, is mounted in the lens barrel 
to slide to and fro. But this plate offers at each smaller stop a 
greater thickness, the difference in thickness from one stop to the 
next representing the necessary extension of the camera, which is 
necessary in order that the extension shall correspond with the hyper- 
focal distance due to the particular stop. These extra thicknesses 



of the plate are turned towards the front of the lens. They foim 
cams and draw the lens forward each time that the stop is changed 
from a larger to a smaller one. On the other hand, when the change 
of stop IS made in the opposite direction, the lens is moved back- 
wards under the influence of the coiled spring. 

The device thus ensures the lens being focussed on the hyperfocal 
distance corresponding with the stop actually in use, with the result 
that the maximum possible depth is secured, and the extreme distance 
IS not rendered more sharply than it need be. — ** Bull. Soc. Fr. Phot.,** 
May, 1913. “B.J,,** Dec. 12, 1913, p. 950. 

[It should be noted that while M. Cromer's proposed adjustment 
deals admirably with the question of depth it will, in the many cases 
where depth is of small moment, and full exposure the first considera- 
tion, have exactly the wrong effect. In hand-camera work exposure 
IS a very important matter, and it is often necessary to open out 
the stop for near objects ; that is to say, as the camera is racked out 
the stop has to be enlarged, which is precisely the reverse motion 
^ that produced by the new depth device. The requirements of 
j^xposure and those of depth are, therefore, conflicting and we are 
mclined to think that an automatic device whereby the stop enlarges 
as the focus is reduced, or as the camera is racked out, would, in 
practice, prove more serviceable than M. Cromer's device, which 
has just the contrary effect. It would be very useful to put the 
matter to a practical test, but unfortunately the device we suggest 
does not as yet exist — ^Ed “B.J.A.*’] 

TELEPHOTO LENSES. 

Telephoto Camera Scale. — Capt. O. E. Wheeler has patented a 
.special form of mount for a telephoto attachment and the use in 
conjunction withM,t of a scale indicating the camera extension 
required for any given magniheation. The telephoto mount is con- 
structed in three parts : (1) an ordinary tube mount with a rack 

35 
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and pinion or other adjustment, the usual front cup adapter to carry 
a positive lens, and a rear adapter to take a cell or cells carrying 
a negative lens or lenses, the whole screwing into an ordinary flange 
(Fig. 1); (2) a cell letter F (front), carrying a negative lens of 
specially selected focal length and diameter (Fig. 2); (3) a cell 
lettered R (rear), Also carrying a negative lens of specially selected 
focal length and oiameter (Fig. 3). Both the cells are arranged to 



Fig. 1. Fig. 2. Fig. 3. 


screw on to the rear of the tube mount, and the roar cell can also be 
bciovved oil to the leai of the front cell. When the latter adjustment 
IS made a third negative element is formed, having a very short 
focal length, with, on the surface next to the sensitive plate, a 
relatively large diameter, giving relatively increased covering power 
In a tube-mmiit of this description for from 5 ins. to oi ms. 
positives a range of extension by rack and pinion or other adjust- 
ment of about 1 in. is provided. The F cell is mounted to give 
an additional separation between the positive and negative elements 
of about 3 in When the R cell is screwed on to the F cell the 
separation between the two negative lenses is iiifinitesimaL 

As an example, in the quarter-plate model the F lens is a Ross 
tele-negative of 12 ins- focal length, and the R lens a Ross tele- 
negative of 2i ins. focal length. The diameter in each case is ap- 
[iroximately half the focal length. When the R and F lenses arc 
compounded the resultant focal length is approximately 22 mm. 

By using the R lens for 4 and 5 magnifications, the F lens for 6 
and 7, and the R and F lenses compounded for 8 magnifications 
upwards, a range of about ten magnifications is secured with about 
12 ins. camera extension. 



Pig 4. 


With the above described mount and combination of negative 
lenses is used a camera scale or indicator (Fig. 4). This in its usual 
form IS a boxwood strip, in which slides an inner strip of ebonised 
wood, with a white double arrow marked on ih9 lower end. On 
the outer strip at due intervals are marks with flgures denoting 
magnifications from 4 to 13, and if the inner black strip is pushed 
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out till the white arrow is opposite one of these marks, then the*'^ 
distance from the bottom end of the boxwood strip to the tip of 
the ebonised strip is the distance which the front panel of the camera 
must bo from the focussing screen in order to produce the marked 
magnification* Moreover, at each mark denoting a magnification 
the letter R, or the letter F, or the letters RF ar^rinted, indicating 
that for this magnification the R lens or the W lens, or the RF 
compound lens should be used. — Eng. Pat. No. 4,733, 1913. “ B J.," 
Apr. 10, 1914, p. 289. 

Cameras and Accessories* 

Iteflex Cameras. — M. Ganzini has patented a design of reflex 
camera, in which the mirror is permanently fixed, and botli reflects 
and transmits light. Two images of the subject are thus formed — 
one (usually) on the top of the camera; the other, at the back, oppo- 
site the lens. The reflected image is used for exposing the sensi- 
tive plate, whilst, the transmitted image serves for focussing. The 
object of the design is to avoid the jar caused by mirror movement, 
and also to allow the camera being used at the eye level. The 
design IS also applicable to studio cameras, the opeuitor being able 
to work in the ordinary way and locussing and arranging the subject 
up to the instant of exposure — lE'ig, Pat , No. 2,602, 1913; “ 

Oct. 31, 1913, p, 846. 

A J fame-made Shutter Jinlh — ^F. W. Hudson describes, as follows, 
how to extt‘mporiso a pneumatic bulb for a shutter, such as a 
Thoriiton-Pickard, in circ umstances where it is not possible to obtain 
a ncv\ bulb Secure a piece of inner tube of a bicycle tyre and cut 
out a jiioce of the desired size (as Fig 1), then scrape with a pen- 
knife very clean on edge to dotted lines ; then fold clean sides in (as 
Fig 2) Then take a small sewing-needle (cambric needle is the 
best) and sew the edges together with the over and under stitch — the 



Fig. 1. Pig, 2. Fig, 3. 


atitch that is employed in securing the cover on a baseball (Fig. 3). 
This will bring tne edges fairly square together, make the stitches 
small and close together. 

Now take a tube of bicyclie rubber cement and insert a small quan- 
tity into the bulb. Put air pressure on the bulb till a few small 

35 * 
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particles of cement are visible on the outer edges of the bulb ; then 
put a heavy coating around the outer edge of bulb on seam and let 
set overnight. Open the neck up 'with a small object and fit on 
shutter ; wrap the neck well with silk thread and you will have a 
bulb equal in service to the best — “ B J.,” June 6, 1914, p. 445. 


Ill.-PHOTOQRAPHINQ 
VARIOUS SUBJECTS, 


Portraiture. 

Portraiture with Half -watt Oeram Lam'pe . — In a demonstration 
before the Croydon Camera Club W. H. Smith and E. A. Salt showed 
the efficient and convenient properties of the half-watt metallic- 
filament lamps, newly introduced by the General Electric Company, 
Limited. They explained that, in consequence of the exceedingly 
high temperature which the filament was capable of sustaining, the 
lamps were most economical of current, consuming half that of the 
ordinary pattern of metal-filajnent lamp. The life of the lamp is 
about 1,000 hours continuous burning, during which time there is a 
gradual decrease in the light of about 15 to 18 per cent. ; but, 
omitting this gradual drop, which could always be allowed for, the 
light from the half -watt lamp is quite constant, in this respect being 
unlike arc lamps, which fluctuate, sometimes seriously. With so 
many tvpes of arc lamps no firm figures could be given, but varia- 
tions of 50 per cent, at a given angle might occur with some types. 
Arc lights could never be relied upon for printing by time ; in this 
respect the mercury-vapour lamps scored heavily, also in other direc- 
tions. As a general rule there was not much to complain of as 
regairds variation of voltage in currents from the main, and this 
was lucky, as uniform light with the new lamp depended upon a 
uniform voltage. It was stated that the. variation in candle-power 
due to voltage variation was in the ratio of 3.8 times the voltage. 
For instance, for a variation of 10 per cent, the variation in candle- 
power would be 44 per cent. Compared with carbon filament lamps 
this is not so great ; for this type 10 per cent, variation would mean 
50 per cent, variation in candle-power. 

The lamps are sold in various voltages, from 200 to 3,000 candle- 
power, the lowest candle-power on a 200 to 260-volt circuit being 
1,000. At first sight it might be thought that the same principle 
ini^pht be applied to all tungsten lamps of low candle-power, but a 
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little tHoueht ‘would show that there were serious difficulties in the 
way — at all events, with high-voltage lamps. High-voltage lamps 
of low candle-power required filaments of high resistance, which', in 
turn, demanded a very fine tungsten wire indeed. The same resist- 
ance might be obtained with a thicker and longer filament, but this 
would defeat the o^ect aimed at, as the increased length would 
mean added light. Probably there was a certain minimum size fila- 
ment which would stand being overrun, even in nitrogen ; hence the 
limitation arose. 

It was interesting to compare the latest comer with some other 
forms of electric illuminants The carbon ^ow-lamp absorbed about 
4 watts per candle-power; some higher emciency ones less. The 
ordinary tungsten Osram lamp takes slightly over 1 watt. The 
mercury- vapour lamp in practice on continuous current absorbs .38 
watt. With alternating currents a transformer and rectifier are 
necessary, and reduce tho efficiency. The efficiency of an arc lamp 
IS dependent upon its type, the mean candle-power per watt from 
an authoritative source being as follows Open arc, 2.14 ; enclosed 
arc, 1 26 ; flame arc, 4 31. The enclosed arc is, therefore, the least 
efficient visually, but this standard, of course, does not mark its 
actinic power. 

Unfortunately, there had been very little time available to make 
practical test exposuies in portraiture. With a tracing-cloth diffuser 
placed in front of the 2,000-c.p. lamp, about 4 ft. from the sitter, an 
exposure of one-third to half a second at ^/4 gave a fully exposed 
negative on a Flashlight plate. With a screen of paper of about the 
same opacity as medium thin notepaper — ^as used for writing upon, 
not the thinner variety employed for typed letters — an ezposuie of 
one second gave a fully exposed negative He estimated that the 
paper cut off about 60 per cent, of the Tight. It must always be 
borne in mnd, Mr. Smith said, that an intense iUuminant, well 
diffused, gave much better raodelldng than a feebler lUuminant of 
the same character, lightly screened. 

The new lamp would prove a serious rival to the arc-light and 
mercury-vapour lamp for portraiture, as its strong points were many, 
not the least being low first cost — a 2,000-c p. lamp being priced at 
£2, a 3,000-c.p. at £2 10s. The light, if screened, was of agreeable 
character, pnd would permit of the use of ortho* plates and 
screens. The constancy of illumination made correct exposure easy. 
No electrical knowledge was necessary to manipulate it, and even 
tlio highest candle power lamp, probably, could be connected to 
most mranch circuits with safety, provided they were not fully 
loaded with other lamps. The oulb was much smaller than the 
older type of high candle-power lamp, was very light, and with a 
suitable appliance it quickly could be adjusted to any position with- 
out troubling the sitter to move; specim lighting effects were aim 
vei^ easily secured. 

The lamp can also be used for printing, though apparently it 
would not oe so economical in use as mercury-vapour. At short 
distances the radiant heat from the lamp 'made the negatives 
unpleasantly warm. Some few trials have shown that about the best 
distance was 14 to 15 ins. fjom the centre of the bulb. At 
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10 ins. distance the printing value for platinum paper was about the 
same as average summer diffused light. With a medium negative 
5 minutes at 10 ins. was sufficient, and the temperature of the air 
close to the frame rose from 60® to 80® Fah., which would do no 
harm, but at 10 minutes the thermometer registered 100®, which 
was too high. At 4 iiis. from the centre of the bulb the exposure 
was 1 minute. At 14 ins. it was 13 minutes. — Feo. 20, 
1914, p. 136. 

In a further paper and demonstration, given before the fifth 
Congress of the Professional Photographers’ Association by W. H 
Smith, E. A. Salt, and C. F. Trippe, the properties of the new half- 
watt lamp of the General Electric Company were fully described in 
relation to the use of the lamps for studio portraiture. At present 
the lamps are made for voltages from 50 to 250 and of candle-powers 
from 600 to 3,000. 

The great constancy of the light was one of its strongest points, 
leading to correct exposure of plates in the camera and reliable work 
in the printing from negatives. There was a slight gradual falling 
off during the life of the lamp, but it was known, and allowance'' 
could be made for it. Moreover, the lamp was entirely free from 
chance hissings or fluctuations, such as dountless had annoyed many 
users of arc lamps by their occurrence at the instant of exposure. 

As regards the cost of illumination with the half- watt lamp, this 
compared favourably with other s'^tems, assuming an average life 
of the lamp of 800 to 1,000 hours. The lamps would last much longer 
^than this time, and the consumption of current would also be less, 
if the maximum light were used only for the actual exposure. Where 
there were several lamps some of them may be left unlighted until 
making the exposure, whilst an alternative plan, applicable both to 
one lamp and to several, was to employ a resistaiico on the circuit 
during we preliminary operations. If the light were thus reduced 
to about one- third for foenssing and the maximum illumination em- 
ployed only for taking, then for all practical purposes the average 
life of the lamp could be taken as the total time of burning at the 
maximum intensity. 

The design of the lamp afforded a very uniform distribution of 
the light, and os the filament was arranged within a small area, the 
distribution of light might be very effectively controlled by reflectors. 
The lamp being of small weight, it could be readily mounted and as 
readily moved about in the studio to secure lightings of different 
kinds. 

Moreover, the lamp also formed an efficient light for printing. In 
this respect it was probably not equal to the mercury-vapour, par 
ticnlarly in the printing area available, but it coett much less, par 
ticularly in cases where alternating current had to be used — that is. 
when a rectifier and transformer required to be employed with 
mercury-vapour. 

Mr. Salt emphasised the three main points in favour of the lamp 
for artificial-light portraiture — ^namely, its convenience, cleanliness, 
and mat simplicity in working. It called for no adjustments and 
requiicd no IwowMge of electrical matters. It was adaptable to 
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fittings which might be elegant in appearance, and so be fittingly 
employed in studhxi to which it was desired to impart the appearance 
of an ordinary living room. He showed a two-lamp installation, 
supplied by Messrs Marion and Co., <on the well-known Boardman 
system, the light being used entirely by reflection. Passing to com- 
pare the half -watt lamp with other forms of electric light, he said 
that the light, actinic as it was, candle-power for candle-power, was 
admittedly not equal to the arc as regards chemical or actinic rays, 
but it was considered that the actinic effect of the light was sufficient 
for almost every requirement, whether the light was used either 
direct or by reflection. Personally the authors of the paper were 
inclined to favour the direct method as providing greater variation 
of lighting effects. As a rough idea of the necessary exposures, one 
second at //8 on a rapid plate was named as sufficient with a 3,000 
candle-power lamp about 6 ft. from the sitter and well diffused with 
tracing cloth. The lamp would also be of great service in profes- 
sional home portraiture. Using a lamp taking about five amperes 
of current, it could be connected to a holder without injury to the 
circuit, for use either as the sole source of light or as supplementary 
to daylight. A light of the highest power would hardly be required 
for this branch of work where exposures of fair length could usually 
be given. It was mentioned that successful Autochrome portraits 
had been taken with one 3,000 candle-power half-watt lamp, screened 
with tracing cloth, in a time of fifteen seconds, with a lens work- 
ing at //5 Such exposures could bo greatly reduced by extra- 
seiisitising of the plates or by using more light. Satisfactory ex-f 
nosiircs had been made on the Paget colour plate with a lamp more 
lightly screened and placed nearer to the sitter in about four seconds 
at //4 5, The authors referred to the first commercial application 
of tlio lamp for studio portraiture — namely, that of Messrs. Sichel, 
and embodying six 1,0CX3 candle-power lamps, using a direct illumina 
tion screened. In conclusion, the authors expressed the view that 
the new lamp would fill a place, and a most important place, in por- 
traiture by artificial light. It was not easy to say to what extent 
it would supersede other forms of illumination, but photographers 
were in the happy position of being able readily to make ti^ial of the 
lamp, since in most cases it could be adjusted to existing fittings. — 
“ B.J.,’* May 22, 1914, p. 404. 

A. Lawton Jones describes his experience of the half-watt lamp 
during six months’ regular use. Using a 3,000 candle-power lamp, 
entirely by reflection from a V-shaped reflector, he found that ex- 
posures with //8 on plates of 400 H. and I), speed averaged about 
two seconds, whilst as regards the result there was scarcely any 
inferiority to those obtained by daylight. B.J.,” June 1914, 
p. 505. (Sec aUo p. 446 of this volume.) 

Studio Gas Lamp, — H. Essenhigh Corke has described the con- 
struction of a gias lamp for studio portraiture, the general features 
of which are seen in the drawing. The lamp carries twenty-four 
ordinary upnght incandescent burners, plac^ in four rows, and 
separated about 7 ins., each row being about 1 ft. above the row 
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beneath it. The general supply pipe is of 1 in. diameter, the arms 
being ^inch gas pipe. In a later construction of lamp inverted 
mantles were used m place of the upright ones, but to the number 


A, Zinc reflector 

B, Mam 1-in. gas-pip^. 

C, Connection with ga* 

main. 

D, General tap. 

E, Tap for four bottom 

lights. 

F, A light for focussing. 

G, Screw to hold stan* 

dard at any height 
in base. 

H, White sheet. 



of only sixteen. With this pattern exposures at /'/5.6 averaged two 
to four seconds. Aug. 21, 1914, p. 647, 

Studio Lighting with Half -Watt Lampt. — Messrs. Hodgsons 
describe the arrangement adopted by them for the lighting ox the 
studio for portrait photography entirely with two of the 3,000 
candle-power half-watt lamps. Each lamp js €tted with a 
curved reflector placed at an angle of 45 deg., and reflecting the 
light partiallv on to the white ceiling. The reflectors are curved 
just sufficient Ijr to shade all direct light from the lens. In addition 
a large reflect]]^ qpace is placed on the side of the studio opposite 
to 'the lamps. The lam^s are arranged on separate switches, so that 
one only need be used if so desired. It is necessary to make pro- 
yision for a little frontal reflection, as it is almost impossible (in an 
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average-sized studio) to diffuse the light to suoh a high degree at 
daylight is, for obvious reasons Deviation from the “ straight ** 
lighting oan be obtained by the employment of dark blinds over the 





large refleoting surfaces, and by altering the direction of the 
lighting with the aid of the small reflectors round the lamps; also 
by using only one of the lamps — “B.J Aug. 7, 1914, p. 618. 

Copying:. 

Copying Objects in Low Relief . — Tn copying such objects as 
medallions, inscriptions on cups, etc., a very effective method is to 
use the unscreened light of the arc lamp, placing it on one side so 
as to give the maximum of contrast in illumination. The room 
should be darkened except for the light ^rom the arc No doubt a 
similar result may he obtained by daylight, employing a highly con- 
centrated source of light such as is used in taking firelight portraits. 
- B J Juno 19, 1914, p 482. 

Copying Half-Tone IllvstTaUons. — E. J. Wall recommends, for 
the avoidance of the half-tone structure in copies of illustrations 
printed from half-tone blocks, the use of a very fast plate, using an 
ordinary de\ eloper so as to avoid harshness in the negative. The 
latter are thus obtained free from dot formation. To obtain prints 
or lantern-slides of necessary vigour from those negatives, materiil 
coated with hard-working emulsion requires to be used.— ** "Phot'i- 
Era,” I’eb., 1914, p. 77. 
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Finger Pnnta.^A writer in the “Scientific American** has 
described a method of rendering visible finger prints as a black or 
brown>black impression instead of the white impression obtained 
by the usual method of sprinkling talc or aluminium powder over 
the suspected spot. If a finger print is made upon a piece of hard> 
surface paper, or an impression of the thumb, or both, a very fine 
powder of dried acetate of lead may be scattered over the places 
where these impressions have been made, and then the paper should 
be tapped so as to free the surface of the siiperttuons powder, after 
which the spot should be submitted to the fumes cf sidplpde of 
ammonium. 

The markings will then develop immediately into bold clear lines 
of a brown-black colour, due to the formation of sulphide of lead 
If finely powdered dry chloride of silver be used instead of acetate 
of lead, the surplus powder being removed in the same way by 
tapping the paper, it will be found that on exposing the paper to 
the action of light (sunlight if possible) the finger prints will develop 
perfectly. From these developed impressions a negative may be 
made and prints made therefrom, either by direct printing or by 
development. It has been found by testing that if the paper em- 
ployed for this class of work is coated with plain collodion so as lo 
make it non-absorbent the impressions become very brilliant, and 
can be fixed by floating the paper back down upon a mixture of 
sulphuric ether and alcohol m equal parts, the peiie-tiatioii of which 
softens the collodion surface, causing the sulphide of lead, or re 
duced silver chloride to adhere. A finger print upon a glass tumbler, 
a glass pane, or upon office brass work can be brought out distinctly 
in black by placing a piece of white paper in the tumbler m cylinder 
form. A negative can be readily made from the impression. Acetate 
of lead appears to give blacker impressions with the sulphide of 
ammonium. — Nov. 21, 1913, p. 903. 

MISCELLANEOUS SUBJECTS. 

Photographing Flowers, — H. Evineon finds the most useful means 
of supporting cut flowers for photographing is a basin filled with 
damp sand in which the flowers can be arranged in any way, the 
moistened stand keeping them fresh. — “Phot.,” June 16, 1914. 

Photographing Dogs. — M. Kellam, in making large head por- 
traits of dogs, finds the best plan to be the use of a lens of about 

inches focal length placed about 6 ft. from the subject. This 
gives a good amount of depth of focus and yields an image in 
which the head measures from J to 1 inch acioss. Ho uses half- 
plaies, and so has plenty of margin for chance movement of the 
animal. The head portion of the negative is afterwards enlarged 
to give a print of about 6x4 inches. In this way it is found that 
the resnlts are better than by attempting a large-size head direct.— 
“A.P.," Rept. 21, 1914, p. 273. 

Bejtex Camera at the Eye Level. — “S. IT.** describes a modifica- 
iioo in the hood of a reflex camera by which the camera can readily 
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be held level with, or above, the^ head, as shown in Fig. 2, in com- 

S ariBon with the usual lower position, Fig. 1. Instead of the usual 
eep hood, it consists of a wedge-shaped hood, underneath the top 
part of which is fixed a mirror, so that in this mirror is seen a reflec- 
tion from the ground-glass at the top of the camera. This arrange- 
ment is very useful when working in a crowd, as it enables one to 
work over the heads of the peo^e as well as to avoid near and con- 
sequently distorted objects. JBefore fixing this arrangement the 
camera was used upside down when wanting a high view-point, but 
for vaiious reasons this was found unsatisfactory. The “ business** 



Fig. 1. Fig. 2. 

side of the camera is usuallv made for the right hand, consequently 
everything was reversed. Further, unless the mirror is held m posi- 
tion (normally) by a catch and released by pressing a knob— and very 
few are— it will be found a trying and even risky proceeding to use a 
reflex upside-down. Most of these cameras are so made that the 
mirror has to be levered up for exposures, consequently when using 
it reversed the mirror has to be hda down; its own weight will cause 
it to fall and expose the plate at the right (or wrong) moment. Some 
three or four reflexes have the catch-and-spring release; with this 
it is possible to give slower exposures with less risk of moving the 
ramera.— “B. J.,” October 31, 1913, p. 842. 
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IV.-NEQATIVE PROCESSES. 


The Qelatino- Bromide Process. 


PLATES AND EMULSIONS. 

Packing Exposed Plates — W. J. Field recommends the following 
method in which strips of filter paper, about 20 ms. long by 4^ ms. 
wide, are used for quarter-platee. One plate is placed face upwards 
in the plate box, and one end of the strip is laid upon it. On this 
are placed two plates, back to back, and the strip is folded back 
over tlie film of the upper one. Then two more plates arc put m 
back to back and the strip is folded back and so on until the box 
18 full. One thing to mention is never to use an end of the stnp 
which only partly covers a plate* If it will not go all over it, tear 
it off and start afsesh. The box should bo a little more than full, 
BO that when its lid is put on the plates are ke^it well pressed 
together. The box must be wrapped in black paper, pasted down, 
or light may got in at the corners. The method is one which is 
easily followed in a dim light. The strips should be cut carefullv 
to size beforehand, and carried rolled up, not folded. — Phot., ’ 
June 30. 1914. 

Non-Reversing Emulsion. — R. E. Croiwther hae patented the use 
of certain comipounds as additions to a dry-plate emulsion, or as a 
a bath for application to dry-plates, for the prevention of reversal 
by excessive exposure. It has been found by the patentee that if 
a film oif silver haloid be bathed with a solution of ]para-di-amido- 
benzeno (commercially known as ,para-<pheny<LejiB-diamine)~whioh is 
an active halogen absorbent used for the development of the invis- 
ible image, and in which the active amido groups occupy the para 
position in the benzene ring—or its salts or its methyl substitution 
derivatives in which the methyl group or groups is, or are, in the 
side chain or micleus or both, or of a salt of such a methyl sub- 
stitution derivative, gross over-exposure up to the stage of printing 
out may be given without reversal taking place, and that on suit- 
able suDs^uent dev^opmeot an image can be produced in which 
the quaiutity of silver is practioalHy proportional to the light-action. 

Moreover, the para compounds or denvatiyes and products result- 
ing therefrom by the action of light need jjA be removed from the 
film by washing or other means prior toJVirdopment. 

This any ordinary sensitive photogra^fc plate or film is im- 
mersed in a solution made by dissolving one part by weight of 
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para-toluylene-diamine-hydrochloride {which is the hydrochloric 
acid salt of a mono-methyl derivative of para-phenylene-diamine, 
having the methyl group in the nucleus), preferably freshly pre- 
pared, and one part by weight of sodium sulphite crystals in 75 
parts by weight of distiUed water, addane to the solution so * 
obtained one-^third of its volume of ethyl alcohol. The additions 
of sodium sulphite crystals and ethyl aJc^ol are not essential, but 
preferable, as they have a preservative action. 

The plate or film is left in this solutnon for a period of time 
sufficient to ensure uniform penetration of the coating, the tune of 
immersion varying, according to the nature and age of the emul- 
sion being treated, from, say, thirty seconds to two minutes. The 
plate or nbn is then lifted from the bath, and after removal of the - 
excess of liquid from the sensitive surface put to dry, the whole 
of the above operations being conducted in light to which the 
emulsion is not sensitive, or m absolute darkness. When dry the 
plate IS ready for exposure. 

If it is desired to prepare a gdatine emulsion possessing non- 
reversing properties the solution may be added to the emulsion 
immediately previous to coating, in the proportion of 120 c.c.8. to 
every 20 grams of silver contained in the emulsion. 

In order to take full advantage of the property of non -reversi- 
bility impai*^ to the emulsion by the addition of the solution, 
and to produce at the same time an image in correct or practically 
correct gradation when exposures grossly exceeding the minimum 
necessary to produce an imago developable in the ordinary way 
have been given, it is essential to apply a developer which acts 
slowly. Eng Pat, No. 29, 919, 1912.—“ B.J ,*» Jan. 30, 1914, p. 86 

Treating Dry Plates for Over-Exposure . — Raymond E Crowther. 
in a paper before the Royal Photographic Society, discusses at 
length the theoretical considerations which led him to devise a 
chemical treatment of gelatino-bromide emulsion by which the 
latter was rendered 'very greatly immune to the reversing effects 
of over-exposure. Addition of certain chemicals is made to the 
emulsion, either before coating or by means of a bath in which the 
coated plates are immersed or by which they can be more simply 
treated with a Blanchard brush. The first substance tried was 
paranpheuylene-dianiin^, which, however, has the drawback of 
oxidising rapidly in the air, yielding coloured compounds which 
reduce tlie speed of the emulsion. Also, in presence of moisture, 
it is liable to fog the plate before exposure. A further compound 
was prepared free from these defects, which arise from the pre- 
sence of free amido groups, but it was found so slightly soluble 
in cold water that it could not be used as a bath for plates, though 
suitable for addition to emulsions. Still another compound was 
prepared of sufficient solubility and yielding plates which underwent 
no change during at least two months In applying the solution 
to plates the best method is immersion for about five minutes, but 
the solution may be brushed on with a camel-hair or Blanchard 
brush, the plates being afterwards dried assisted by gentle heat. 
Mr. Crowther accompanied his paper by the exhibition of a large 



432 


THE BRITISH JOURNAL BltOTOORAtttlC aLmaKaC, [1916 

number of slides showing the excellent results obtained in the 
photography of interior subjects with windows directly illuminated 
by strong light as regards retention of the detail in the most 
strongly exposed portions. — “Phot. Journ June, 1914, p. 250; 
“ B. J., " July 10, 1914, p. 536. 


Orthochromatic Processes, 

Screen-Plates as Tests of Orthochromatic Effect, — F. J. Har- 
greaves points out the usetulness of the Paget taking-screen for 
colour screen-plate work as regards providinK a ready means of 
showing the degree of orthoohromatic effect which is obtainable on 
a given plate with a given light-filter. The plate is exposed behind 
the taking-screen, the filter to be tested being placed on the lens. 
In the case of an ordinary plate (without a filter) the codour positive 
obtained is in shades of blue-violet, rods appearing black and b-lue 
sky and white clouds, of the same shade of blue. A similar effect 
IS obtained when using an ortho plate without a light-filter, some 
slight rendering of green being at tunes recognisable. With ortho 
and panchromatic plates the effect of various filters in securing 
proper rendering of colours is likewise actually seen by makhig a 
negative through the taking screen and from it preparing a colour 
positive.— “ Phot.,’* Feb. 10, 1914, p. 100. 

Pin'idhrome-Violct Red Sensxtiser. — Dr. E. Kbnig has described 
a new coloui; sensitiser, worked out in the laboratories of Meister 
ui®* Bruning. It is a true cyanine dye, and, therefore, suit- 

able for use with other true cyanines, such as orthochrome and pina- 
chrome, without the sensitisiim effect of each individual dye suffer- 
"^hen they are mixed. This new dye may be combined with 
orlmochrome, or pinachrome much better than may pinacyanol and 
yields panchromatic plates which, for the same degree of green-sensi- 
tiveness, possess enormously greater red-sensitiveness tnan plates 
prepared with pinachrome. jIbb absorption spectrum of pinachrome- 
violet in alcohol consists oi a broad band, the nucleus of which ex- 
tends from about 620"* to 590MMt anckt gradually tails off to about 
The absorption spectrum of pinacyanol in alcohol exhibits 
two sharp bands, one from 620 to 590/*^, afid another from 570 to 
550/4^, whilst tho absorption spectrum of pinachrome likewise shows 
two bands, one strong, from 590 to SSO/i/Mnd one weak, from 540 
to 510/ja. Pinachrome-violet, from its mWe of preparation, is un 
doubtedly a tarue isocyanine and, therefore, extremely sensitive to 
acm. If the solution in alcohol is diluted with much water the dis- 
solved carbonic acid suffices to convert the blue-violet colour to one 
of pale red, whilst on addition of acids the solution is immediatelv 
decolourised. ^ 


1*^1 niode of use pinachrome-violet corresponds com- 

pletely with pinachrome. For thd preparation of panchromatic 
plates the fmlowing is the sensitising bath : — 

100 e.c.B. 

200 O.C.S. 

Pinachrome-violet, 1 : 1,000 3 c.c.8. 

Orthochrome, pinaverdol, or pinachrome. 

^ ^ ^ 1 : 1,000 ^ 

Bathe for three minutes. Do not wash. 


3 C.C.S. 
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Examples show the immense ^superiority of a mixture of pina- 
chrome-violet and orthochrome over pinachrome alone with exposure 
behind the red filter, and over a mixture of pinacyanol and ortho> 
chrome with exposure made thi'ough a green filter. — “ Phot. Rund,” 
Heft 4, 1914, p. 49. “B.J.” Colour Supplement, April 3, 1914, 
p. 13. 


Developers and Development. 

Slock Dcveloying Solutions. — G. Tu»*ncr recommends the use of 
stock solutions of the separate chemicals as a means of time saving 
m making up developer employed in large quantity. In the case 


of the foimula in general use, namely, as follows 

1. Pyro .. 1 oz. 

Metabisulphite of potash ... ... 1 oz. 

Soda sulphite 8 ozs. 

Water . 80 ozs. 

2 Soda carbonate . . * 8 ozs. 

Water 80 ozs. 


a stock pyro solution is first made up consisting of 20 ozs. pyro dis- 
solved in 80 ozs. water, with the immediate addition of 3 ozs. potas- 
sium metabisulphite dissolved in water. This makes a stock solution 
containing 1 oz. pyro in every 4 ozs. of the liquid. It is kept in a well- 
stoppered green glass bottle (Winchester quart). 

For the sulphite 4 lbs. of anhydrous sulphite is dissolved in 4 
gallons of water, the mixture being made ia a stoneware bottle (fitted 
with draw off cock) in which it is kept. This stock solution is 
labelled 

Developer No. 1. 

Sulphite Stock Solution. 

For use add 1 quart per Winchester. 

Similarly a second 4-gallon bottle holds solution of anhydrous soda 
carbonate of the same streng^i. It is labelled 

, Developer No. 2. 

Soda Carbonate Stock Solution. 

Takc^quart per Winchester. 

Thus, in order to make a fresh supply of developing solution all 
that is necessary is to measure out as follows : — 


1. Pyro Stock Solution 4 ozs. 

Sulphite Stock Solution 1 qt. 

Water to fill bottle to 80 ozs. 

Shake well for a few seconds. 

2. Soda Carbonate Stocta^ Solution 1 qt. 

Fill bottle and shake n^ell to 80 ozs. 


Using a quart enamelled mi'isure, this operation is a matter of only 
two minutes, whilst to renew the stock solutions only a few minutes 
is necessary, since the anhydrous chemicals dissolve very rapidly io 
hot water.— “ B. J.," June 19, 1914, p. 473. 

Developer for the Tropics, — J. 0. Sotillo recommends the follow 
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ing developing formula for use in circumstances where the develop* 
ing solution must be at a fairly high temperature (70^ F.) : — 


Metol 18 grs. 

Hydroquinone 36 grs. 

Soda sulphite, dry ... 270 grs. 

Soda carbonate, dry 180 grs. 

Potassium bromide, saturated solution 25 drops. 

Water 69 ozs. 


The chemicals should be dissolved in lukewarm water, and cold 
water then added to make the full amount. The plates are placed 
in the tank, the solution poured in exactly at 70° F., slowly to 
avoid air bubbles, and allowed to act for fifteen minutes. Developer 
is then poured off and clean water poured in, after which the plates 
are fixed in a hardening-fixing bath, made as follows ; — 

Water . . ... . . 30 ozs. 

Hypo 8 ozs. 

Dissolve fully, and add the following solution : — 

Water ... .4 ozs. 

Alum ^ oz. 

Soda sulphite j oz. 

Acetic acid, No. 8 i oz 

After development the plates may be removed from the developer 
in subdued daylight without any risk of fog. 

The developer itself yields a thin superficial film of hardened 
emulsion, whilst the use of the fixing bath given above further 
increaiMs the hardness of the film to such an extent that there is no 
necessity to use formaline, nor to observe any special care in the 
temperature of the wash- waters.— “ B.J.,** Mar. &, 1914, p. 213. 

TJn^tr-^'pof*ed, Harold Baker recommends the following 
two-dish method of developing under-exposed plates. Une dish 
contains a solution of alkali of about twice or thrice the usual 
strength. In this the plate is soaked for about a minute. Without 
washing the plate is then placed in a solution of metol and hydro- 
quinone, without any h'*'om%dp^ in it at all. The image will now 
begin to appear, but will remain weak and thin, however long it may 
remain ifl the second solution, but on reMval to the alkMi again 
it should .acquire sufficient density ; if it Tails to do so it may be 
put into the second solution again, and in obstinate cases it may 
go ba^ again into the alkali. Even when a plate has been developed 
in this way it may need intensification. If a trial of the first plate 
proves the under exposure to be so slight .as to make such treatment 
unnecessary, it can he developed by placing in the metol and hydro- 
quinone first and afterwards in the^ali ; in such a case it should 
not be necessary to return the plat d»t he metol and hydroqninone 
-^nce in each solution should be in|ient. If the first method is 
adopted and the plate returned to ep^solntion again a mixture of 
developer is formed in each dish, and^ second plate wDl develop a 
faint image in eith^- t ^ 

vided tha the solut 
tion, especially the 


r* VUO HUMS la uo iinponiU««.v 

one are not used to a point approachine 
alkali— “ Nov. 7, 1913, p. 868. 


exhauB- 
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Acid DiamidophejioL — R. E. Growther, writinp in reference to the 
use of the diamidophenol developer made acid with an acid snlphite, 
recommends the avoidance of eoda bisulphite We for this purjiose, 
unless the acidity of the solution is known. Potassium metabisul- 
phite possesses better ** keeping ” qualities, and once the best pro- 
portion of this salt has been determined no allow^ce need be 
made as the stock in the bottle diminishes. Sodium bisulphite solu- 
tion, on the other hand, loses its characteristic acidity unless kept 
in a bottle with a well-fitting stopper. This point is, perhaps, of 
greater importance than would at first appear, for M. F. Monpillard 
has shown (Bull. Soc. Franc. Phot., 1912, pp. 289-303) that to 
produce the most marked “ depth ” effect it is necessary carefully 
to adjust the proportions of developer, sulphite, and bisulphite. 
He found that, provided free sulphurous arid be present in the 
developer, the higher the proportion of diamidophenol taken the 
more marked is the depth ” effect. Further, that increase of the 
proportions of sulphite and bisulphite leads to results more like 
those given by ordinary alkaline development. 

Increase of the free acid (bisulphite) slows development enor- 
mously. A suggested developer for bromides is: — 

Water . . 100 parts. 

Soda sulphite, anhydrous 1 part. 

Diamidophenol . . . li parts. 

Potassium metahisulphito . . . l-28th part (about). 

The solution, prepared in the cold, must turn blue litmus paper a 
faint red, and, if necessary, a little more metabisul phite should be 
added.—** B.J.,** Apr. 3, 1914, p. 273. 

Depth Development — F Collas gives the following formula for 
an acid diamidophenol developer, which can be readily made up 
without taking anything for granted in the way of specific gravities 


or acidities of solutions 

Water ... 5 czs 

Potassium metabisulphite 80 gra 

Soda sulphite (anh\(Vous) 30 grs 

Diamidophenol . \ ... 23 grs 


I'he metabi.sulphito should be crushed and added to the water, 
which should be cold, and the sulphite (which, it should be noted, 
is anhydrous, ie., that sold as a powder, not crystaUieed) added 
when the metabisulphite is dissolv^ Finally, the diamidophenol 
(or amidol) is added. As, however, the mixed solution will only 
keep for about a wook, it is best to make a stock solution of toe 
rnotabisulphite and soda, and add the diamidophenol as required. 
The formula is suitable plates, films, and bromide paper. It 
will be noticed that no flfibssiiim bromide is given in this, neither 
is it required for use, as stated. The peculiarities and advantages 
claimed for acid diamidophenol are the remarkable transparency and 
delicacy of the negatives produced Instead of commencing at the 
surface of the plate, as is the case with an alkaline developer, 
development starts in the lower layers of the emulsion, a fact which 
can be verified by looking at the glass side of the plate during 
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development; it will be seen that the image is through” almost as 
soon as the solution is poured on The fog, therefore, which a plato 
receives on its surface, very often by reason of stray light in the 
camera and from other causes, is the last to receive devf'lopniont, 
not, as with other developers, the first. This superficial fog often 
develops up to such an extent in the ordinary way that the negative 
is ruined, and the more the plate is developed the thicker becomes 
the veiling; with acid diamidophenol the plate can be left for hours 
in the developing solution without fog. 

It must not be supposed that contrast is unobtainable, unless one 
considers contrast synonymous with harsh high lights wlicre detail 
is SQ fogged as to be unprintable. For the development of negatives 
which have later to be enlarged *Mepth development” is preferable 
to any other, owing to the clean negatives obtained 

This developer, made up according to the formula given above, 
is fairly rapid in action, an average time for the development of a 
plate being about three minutes at a temperature of 60° F — 
“A.P.,” Jan. 12, 1914, p. 28. 

Dark-Room Blindness. — L. T. Wood'^ recommends the use of 
bright yellow light instead of white light in the dark-room when 
illumination is necessary after working by a deep safelight and 
before returning again to such very dim illumination. this plan 
the semi-blindness, which is experienced when returning to the 
deep green light, duch as is used for panchromatic plates, is of much 
shorter duration. — “ B J May 29, 1914, p 430. 

MUol Poisoning. — ^Various remedies or preventives of the skin 
affection resulting from the use of metol as a developer have been 
suggested. J, Middleton recommends, as a complete cure, dressing 
the fingers every mght, after developing, with “ Almora,” a 
preparation made by the Almoza Compaaiy, 41, George Street, 
Croydon. 

P. R. S. has found the “ Hazeline ” cream of Burroughs Wellcomo 
a complete cure. — “B.J.,** Apr. 17, 1914, p. 312. 

£. J. Davison has found that Resinol salvo, sold by the Resinoi 
Chemical Company, New Oxford Street, London, W.C., is a cur© 
for metol skin affection. — “ B. J.,” May 15, 1914, p. 389. 

A. Bennett reconimends the following as a cure : — Dissolve one 
pennyworth sugar of lea«d in 10 ozs. water, and wrap the affected 
part in clean rag soaked in this solution, keeping the bandage on 
all ni^t> and repeating soaking in the solution as the bandage dries. 

J. Brushwood recommends to users of the metol developer for 
**Cyko** paper a formula containing carbon^ite of potatsh in place 
of ma carbonate. This difference (as noted in " B.J.A.,’* 1914, p 
625) has the effect in some cases of avoiding the injurious effects of 
metol. The formula is 

Water 40 ozs. 

Metol .... 90 grs. 

Soda sulphite (crystaJLs) . 3^ ozs. 

Hydroquinone grs. 

Potassium carbonate (pure) .. ^ ozs. 

Bromide of potassium 220 grs. 
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This developer is double strength; for use, take one part water 
and one part developer. — “ B.J./’ May 29, 1914, p. 431. 

Alva May gives the following lotion for use in cases of skin 
poisoning by metol: — 

Acetic acid No. 8 ... 1 oz. 

Water 2 ozs. 

Sodium chloride, common salt 1 tablespoonfu) 

Use this four or five times a day for several minutes at a time, 
rubbing :t well into the skin. — “ Cam. Craft,” Jan., 1914, p. 30. 

E. A. Freeman recommends the following procedure, which has 
been found an effective preventive of metol sores m regular work*: — 
On a lighted gas- ring place a bowl containing a quait of cold water; 
add to this two drops of pure carbolic acid. Immerse the hands 
until the heat becomes too great, then wash thoroughly with car- 
bolic soap and dry well. If this is followed each evening after 
development, metol sores will trouble no more. Average cost. Id. 
per week. — ” June 5, 1914, p. 445. 

Another remedy for metol poisoning is that recommended by 
C. R. Lowe, namely, permanganate of potash rubbed into the skin, 
followed up by cleaning with oxalic acid, as for the removal of pyro 
stains from the fingers. — “ B.J.,” Sept. 11, 1914, p. 693. 

liapid Negative, Malcing — A. E. Bawtroe, m an article on the use 
of the Wratten fine grain Special Process plate, issued as of speed 
1^ Watkins, lays stress on the speed with which a negative can be 
finished off after exposure as a consequence of the very thin film 
on the plate. As regards its properties and speed, the plate is very 
similar to that of the wct-oollodion process, and is almost its equal 
as regardfS the time within which a finished negative can be made, 
which is about 17 minutes from the mconent of commencing de- 
velopment to the completion of the dried negative and including 
intensification 

The only point needing special attentioai is not to work at too 
low a temporaturo if auick results are required. The various 
solutions work best at aix>ut 70® F. 

Development — in Wratten Process Hydroquinone developer for 
two minutes, followed by a thirty seconds' rinse. 

Fixing, in Wratten Acid fixer for about the same time as develop- 
ment. Wash for thirty seconds under the tap, and then for a 
couple of minutes in four changes of water coloured pink with a 
few drops of a 5 per cent, solution of potassium pennanganate. 

Intensify by bleaching in 

Bichloride of mercury 60 gia. 

Potassium bromide ^ 60 grs. 

Water 5 ozs. 

Blackening is perfoimed in a 5 per cent, solution of sodium 
sulphi^ A mere rinse under the tap may be given between 
bleaching and blackening, but is hardly necessary, as the two solu- 
tions have no reaction upon one another. 
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After a thirty seconds’ wash dnder the tap the plate is placed 
upon a whirler and aurfaoe moisture thus removed. Wmle on 
the whirler it is flowed over twice with methylated spirits, whirled 
again, detached, the back wiped, and it is finally waved gently an 
front of a fire or radiant gas stove. Drying m this manner takes 
no more than three minotes. — ** Apr. ^4, 1914, p. 320. 

Hydroqutnone Suhititution Compounds. — A. and L. Lumiere and 
A. Seyewetz, from experiments on compounds doflering from hydro- 
quinone in that one or more atoms of hydrogen are replaced by 
chlorine or bromine, have fonmed the tolilowing oonclusioiis in 
respect to the developing powers of the new compounds : — 

(1) Compounds in which substitution of a halogen (chlorine, 
bromine, etc.) has been made m the hydroquinone nucleus tend 
to possess greater developing power. Bromine is more active in 
this respect than chlorine. 

(2) The sulphonic acid group, as also the nitro group, consider- 
ably reduces the developing power of hydroquinone. In the case of 
the compound containing two nitro groups the developing power is 
entirely absent. 

(3) A halogen group introduced along with one of sulphonic acid 
weakens the retarding effect of the sulphonic group, and does so in 
the various cases of different lelative positions of these two groups 

(4) The substitution of a methyl group vexy considerably increases 
the developing power of hydroquinone. — “ B.J.,” May 1, 1914, p 
341. 

New Glycin Developers. — The Actiengesellschaft fiir Amlin 
Fabrikatipn have patented new photographic developers, the basis of 
which is an oxy-phenyl-alkyl-glycm compound. Two examples of the 
method of preparing the developing substance are as follows : — 

1. 246 parts of 4-methylamincphenol, 110 parts of chloracetic acid, 
and 1,000 parts of water are hoikd together for 3-4 hours. From 
the cooled solution the 4'oxyphenylmethylglycine separates. It is 
recrystallised from boiling water. The ooirpound is very soluble in 
alcohol, warm glacial acetic acid and hot water, but difiicultly soluble 
in benzine and chloroform, insoluble in ether, acetone, and heroin. 

2. One part of 4-oxyphenylmethylglycine is dissolved with five 
parts of ci^stallised sodium sulphite^ and five parts of potassium 
carbonate in twelve parts of water.< This solution is a concen- 
trated developer which is to be diluted for use with 10-30 parts 
of water.—Eng. Pat. No. 18,0 95, 1913; " May 29, 1914, p. 423. 

Combined Development and Fixing , — C. Otsuki and T. Sudzuki 
have tested the combmed developing and fixing solution proposed 
by Cremier (‘* B.J.A./’ 1911, p. 549), containing 1 gm. of amidol 
and 2.5 gms. of thiosulphate in 100 c.c.s. of water, and find that it 
does not give images of sufficient density, and requires from thirty- 
seven to forty minutes to act completely. The authors tried to 
prepare an amidol solution which would work more rapidly, by 
mcreasing the amounts of amidol and thiosulphate, but the images 
were stiU too thin. Similarly with metoquinone and sodium aul- 
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phite and oarbonate, it was im^ssiflfe to obtain sufficient density. 
However, it was found that the use of caustic soda instead of 
carbonate resulted in a mpidly acting solution which gave satis- 
factory images The best formula is • ^letoquinone, 0.6 gm. ; . 
anhydrous sodium sulphite, 3 gms. ; caustic soda, 0.5 gm. ; sodium 
thiosulphate, 6 gms . ; water, 100 c.c.e. In this solution the image 
is completely developed m sixty to ninety seconds at a temperature 
of 18 deg. to 22 deg C. It is boat to make the metoquinone and 
sulphite into one solution and the caustic soda and thiosulphate into 
another, and to mix the two at the tune of using. — “ Phot. Koirr./* 
May, 1914, p. 214; July 10, 1914, p. 541. 

Fixinl:. 

A Uaidaiuig-Fixing Bath — G. Smee recommends the following 
formula for the fixing bath which can be used regularly at as high 
a temperature as 75 or 80^ F. , and w'lthout any detrimental effect 
upon the delicate tones m the negati\e . — 

Water (warm) . 64 oze. 

Sulphate of magnesi.i (Epsom salts) 4 ozs. 

Hyposulphite of soda . .... 20 ozs 

It is not necessary for the water to be hot, and the mixing may 
take place either in a large glass bottle or in a stoneware pitcher. 

When the sulphate of magnesia and hyposulphite of s^a are dis- 
solved, the liquid should bo strained through muslin, ownng to the 
presence of both chips and dirt, which must always be kept out of 
this fixing liquid, so as to aid in securing the best results.— 
Wilson’s,” May, 1914, p 227; ” June 26, 1914, p. 499. 

Testtvg Fixing Baths. — A. Bilty has patented a material for indi- 
cating when prints are completely fixed. It consists of paper of 
strong colour, or with a pattern or other design printed on it. ^ It is 
coated with emulsion, similar to that employed for the printing 
paper. On placing a test strip of this special paper in the fixing bath 
along with the print the design or pattern of the paper shows up on 
the emulsion coating being dissolved away by the hypo. If this does 
not take place it is a sign that the fixing bath is exhausted. — Eng. 
Pat. No. 9,691, 1913; “ B.J.,” Dec. 5, 1913, p. 939. 

Rapid Fixing C. Welborne Piper has ^rried out a 

number of measurements, investigating the extra rapidity of fixing 
action obtained by adding ammoninm chloride to the h^^ bath. 
The measurements were made with small strips of emulaion-^ted 
celluloid film, the time required for the white emulsion coating to 
disappedt being noted. In the case of a 40 cent, hypo bath, 
fixing in 2} imnutes, it was found tliat addition of li per cent, 
ammonium chloride reduced the time of fixing to 2 minutes, but 
further additions of ammonium chloride gradu^ly increased it up 
to 16jf minutes, the time with 20 per cent, ammonium chloride. The 
accelerating effect, therefore, with a hypo bath of this strength is 
negligible. 

With a hypo bath of 10 per cent^;JBtrength (fixing in 124 minutes) 
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addition of 5 per cent, ammonium chloride reduced the time of 
fixing to 3^ minutes. It was found that the best average result ae 
regaras time of fixing was obtained with a 20 per cent, hypo bath 
containing from 2^ to 6 per cent, ammonium chloride, in which bath 
the time of fixing was 2 minutes. — ** B.J./' March 13, 1914, p. 1^. 

Ammonia is found, in minute proportion, to accelerate the action 
of a weak hypo bath, but to retard a strong bath containine over 
50 per cent of hypo. But if sufficient ammonia be added all h]m 
baths are accelerated, although more ammonia than is permissive 
is necessary for the most enhanced degrees of acceleration. The 
quickest bath which could be used in practice is one containing 30 
per cent, of hypo with 5 per cent, of ammonia 0.880. 

Mr Piper lays stress upon the fog which may be produced upon 
a plate solely as the result of the fixing bath. A very strong bath — 
say, 60 per cent., used at normal temperatures — not only fixes slowly 
but fixes imperfectly, leaving a slight deposit on the film, which is 
not removed by any prolongation of the time of fixing. Other tests 
have shown that a very similar type of fixing fog is also caused by 
fixing in actinic light, even when using a fixing bath of normal 
strength. — “ B.J.,'* June 5, 1914, p. 437. 

In examining the fixing effect, as regards speed, of sulpho- 
cyanide, Mr. Piper fin<ls that the quickest rate is shown by 
ammonium sulphocyanidc, which in 35 per cent, solution requires 
only 15 seconds. It is, liowcver, doubtful whether sulphocyaiiidcs 
are of any practical use owing to thojr softening action upon gela- 
tine In aamixture with hypo, ammonium sulphocyanide yields a 
very quick-acting bath. Taking 2^ per cent, of sulphocyanide as 
the safest proportion to use, the following formula will give the 
most rapid bath possible : — 

Hypo ... . 6 ozs. 

Ammonium sulphocyanide A oz. 

Water to .. 20 ozs. 

This hath will fix m ^ust two-thirds the time of 40 per cent, hypo, 
which is the most rapid plain hypo bath that (»n be used. 

Photographers often advis^ that fixing is not complete when 
the visible biomide has disappeared, but they often neglect this 
advice because no visible difference is observable, at saiy rate for 
a long time. The time of disappearance of the bromide is the first 
stage of fixing that has formed the subject of the experiments, and 
the determination of the second stage at which fixing is really com- 
plete is not easily effected with h^po. Twice the time of the first 
stage IS, however, probably sufficient; With sulphocyanide fixers 
the second stage can be in a way determined, because incomplete 
fixing is shown very rapidly bv a deposit that forms in the wash- 
ing water. Anjrone who ooubis the necessity of prolonging the 
time of fixing will soon be convinced if he tries a few experiments 
with ammonmm sulphocyanide. Patting a plate into, say, 30 per 
cent, sulphocyanide, it will very rapidly clear, but if the moment 
it is clear it is taken out of the fixer and held under Uie tap, it will 
become opaque all over owing to the precipitation of some silver 
oompouna. A second dip in the fixer will clear the plate again, 
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but if this dip is not long enough the deposit will reappear in a less 
dense form when the tap water is again applied. If fixed long 
enough the effect will not occur at ailV This experiment makes it 
evident that the mere clearing of the fihn does not denote the 
removal of all silver compounos, and it emphasises the necessity of 
prolonged fixing in a way that no one can mistake. — “B.J. June 
12, 1914, p. 458. 

Deferred Fixation — J. E C. gives a method of treatment for 
jilates when developing soon after exposure, but postponing fixing 
until a later time. Ho docs not advocate such deferred fixation, 
but recommends it only on the ground that it is much better to 
ridopt this plan than to fix a negative and to defer a tliorough washing 
until lator. After development, rinse the negative for a moment, 
place it for one minute in weak hj^dmchloric and, say one part of 
,icid to 40 of water, and then wash it for a few minutes. The nega- 
tive, when dry, may be exposed to daylight, and will be found 
giadually to darken. This darkening, if it went far enough, ivould 
no doubt ruin it, but two or three hours in diffused light seem to 
have no permanent effect. The creamy yellow darkens to a greyish 
Molet, it is true, but this vanishes, or all but vanishes, when the 
negative is subsequently fixed — “Phot Dec. 9, 1913, p 479 

Stain Removers. 

Removing Stains. — J M. Pellors, in a paper before the Croydon 
Camera Club, strongly recommended a method of removing stains 
due to developers, etc., from negatives, originated by B. £. Blake 
Smith. The image is first bleached in an acidified bichromate bath, 
the original formula being : Bichromate of potash, 65 grs. ; sulphuric 
acid, 400 minims; salt, 1 o/. ; water, 10 ozs. Personally he preferred 
and used the Piper and Carnegie bleacher in proportions recom- 
mended to obtain an average amount of intensification, as follows : — 
Bichromate of potash, 10 grs ; hydrochloric acid, 5 minims; water, 
1 oz. After bleaching, the plate is washed for about 15 to 20 minutes 
to remove yellow stain, and the following solution flowed over ; — 
Permanganate of potash, 6 grs.; sulphuric acid, 30 minims; water, 
5 ozs. A few minutes will usually remove slight stains (for obstinate 
ones a longer immersion is requisite) ; but the plate should not 
remain in the solittion for more than 20 minutes, or the image may 
be attacked. After removal it is placed for a short time in either (a) 
sodium sulphite, 6 grs.; sulphuric acid, 8 minims; water, 3 ozs,; 
or (b) a one in ten solution of sodium bisulphite-lye, which will 
remove the residual tint given by the permanganate. Mr. Sellers 
employed the latter as being simpler. The plate is next washed for 
ten minutes and re-doveloped, preferably with amidol. The process 
does not perceptibly affect the gradation of the negative, as might 
be thought; or alter its printing value. — May 8, 1914, 
p. 369. 

A Powerfid Stain Remover. — R, E. Blake Smith recommends as 
the best method for removing almost all descriptions of stain from 
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the negative the permanganate bleaching and re-development process 
given under ** Bleaching Sulphide-Toiied Prints” in Section V. 
In making the bleaching bath, however, the quantity of A solution 
should be doubled. 

For the removal of dichroic fog an cliicicnt method is as follows . - 
Take a small quantity of the well-known bichromaic'chloride 


bleacher — 

Potassium bichromate ... 35 grs. 

Sodium chloride i oz. 

Concentrated sulphuric acid . 200 minims 

Water 5 ozs. 


and dilute it with from five times to ten limes its volume of water 
The plate, after being well soaked in water, is immersed in this 
solution till the stain is bleached to silver chloride The very finely 
grained silver forming the dichroic fog is nwlily acted upon by the 
dilute bleaching solution and entirely converted into silver chloride 
before any appreciable action takes place on the metal of the image. 
The plate is then washed, fixed, and washed again - “B J June 
26, 1914, p. 492 

Btmoving Drying Maries from Negatives. — 0. E. Challis states 
that he has cured several negatives that had been splashed and 
afterwards dried, leaving a spot of different density, by bleaching in 
an ordinary ferricyanide and bromide bleaching bath, and then 
re-developing with amidol. This method ought to be quite satisfac- 
tory for negatives that have had rain spots on them, at any rate it 
does not damage the negative in any way. — “B J Jan 23, 1914, 
p 74. 

Reduction. 

Cobaltamine Beducer — Harry E. Smith has published full de- 
tails for compounding this reducer, which, in its action on the to»ies 
of the negative, resembles ammonium persulphate, but is free fiom 
the irregularity which is at times experienced in the use of persul- 
phate. 

The reducer consists of one part of Erdman*s potassium .salt and 
nine parts of the trio .sodio cobaltic nitrite. This latter salt is listed 
in one or two cf the best chemical lists, and can be bought, as it is 
used in analysis for precipitating potassium. As, however, it is 
usually sold m solution full particulars are given for its preparation 
in the pure crystalline jwwder foim necessary for making a reducer, 
and also practical directions for the production of the Erdman’s salt. 

There is more than one way of making Erdman’s potassium salt, 
but none of the variations are capable of giving a good yield. The 
following is the process recommended : — 

1. 100 gms. of cobalt chloride (Co Cl.) are dissolved in 3 ozs. 
or 85 c.c.s. of water. The solution is boiled and allowed to cool. 

2. 150 gms. of ammonium chloride (NH, Cl) arc dissolved in 16 ozs 
or 450 c.c.s. of cold water. 

3 160 gms. of potassium nitrite (KNO^) are dis.so]ved in 4 ozs 
or 114 c c.s. of warm water, the solution filtered and allowed to 
cool. 
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Add No. 2 to No. 1 and then add No. 3, all being quite cold, and 
leave overnight. As nitrous fumes are given off it is well to leave ^ 
the dish or flask out of doors, covered by a box. In the morning' 
wash away with cold water the greenish precipitate from the reddish* 
brown crystals of Erd man’s salt. The precipitated mixture may 
bo shaken up with successive poitioiis of cold water, and as each 
addition is carefully poured oif, the greenish precipitate is easily 
separated from the neavier crystals of Erdman’s salt, which quickly 
settle. 

Indeed, water may be run straight from the tap into a dish contain- 
ing the precipitated mixture. The flow of water and careful stirring 
will soon clear the light precipitate from the heavier crystals with 
very little loss of the latter. The Erdman’s crystals, unless finely 
powdered, are only slowly soluble in cold water. Aftcu- separation, 
the Erd man’s salt should be re-crystallised from hot — not boiling — 
water. The yield from the aliove quantities should be 32 gms. 

This salt is soluble in about fifty parts of water, but not more than 
half this quantity (say 800 c c.s. or 28 ozs.) is necessary for the 
I O'crystallisation of the above 52 gms., for if the salt is thrown on a 
filter (preferably in a hot water jacket) it crystallises out as the solu- 
tion runs into the receiving dish and cools, and the solution may be 
warmed up short of boiling and poured through the Alter again and 
again. 

The salt can be drained on Alter or blotting paper, and when dry 
will keep for yeais unaltered m an ordinary stoppered bottle. 

To make the tri sodio cobaltic nitrite : — 

1. Dissolve 900 gms. of sodium nitrite (Na NOJ in 900 c c.s. of 
water by warming in a 3-litre Jena glass flask. 

2. Cool the flask under the tap until the solution is 50® C. or 
122® F. 

3. Add to the cooled solution 300 gms. of powdered crystallised 
c(jbalt nitrate [Co (NO,) J, and as soon as dissolved 

4. Add 300 c.c s. of 50 per cent, acetic acid (i.e., 150 c.c s. glacial 
acetic acid mixed with 150 c.c.8. water). 

The action on addition of the acid is apt to be vigorous, and nitrous 
fumes are freely evolved. The flask must be held under the tap to 
keep the temperature down and the liquid from frothing over. The 
.icetic acid must be added in small quantities at a time or the reaction 
will get out of hand. 

5. After the last of the acid has been poured in shake the contents 
of the flask and allow to stand for half an hour. 

6. Filter off the potassium salt, which is nearly always precipitated. 
This is best done slowly through a Buchner funnel with the aid of a 
Alter-pump Axed to the tap. 

7. Aspirate a current of air through the Altered liquid for one 
hour in order to remove the oxides of nitrogen. The cheap glass 
type of Alter-pump so easily Axed to a tap is excellent for this work. 

8. Add to the aspirated Altrate 9(X} c.c.8. of aloohoL shake round, 
allow to stand for half an hour, and then Alter on the Buchner funnel 
with the aid of the Alter-pump. When the mother-liquor has been 
sucked through by the Alter-pump two small quantities of alcohol 
may be run through the precipitate in the funnel. The second should 
come through almost white. 
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9. Suck through as much of the last washings of alcohol as possible 
by meaus of t<ie filter -pump, and then place the damp crystalline 
precipitate iii a vacuum evapoiatiiig apparatus heated by a water 
bath. The iilter-pump again comes in for this work, and the alcohol 
is easily removed, leaving the tri sodio cobaltic nitrite as a dry 
orange-yellow crystalline powder. 

The yield for the above quantities should be 360 gms. 

To make the reducer, powder one part by weight of the Erdman's 
salt in a mortar, add mne parts of the dry tri sodio cobaltic nitrite, 
and with the pestle produce an intimate mechanical miidiure of the 
two compounds by trituration. The best way is to remove the 
Erdman's salt from the mortar when powdered, put in the nine parts 
of the tri sodio salt, and then add the powdered Erdman's salt in 
small portions to the greater bulk while triturating. 

This mixture may be bottled o£E for use. It keeps well. 

The mixed cobaltamine powder, as above, is rendered active for 
reducing purposes by the addition of nitric acid. The solution is 
made as follows : — Four grams of the powder are dissolved m two 
ounces of water, and thirty drops (or half a drachm) of nitric acid 
are added. 

The dish should be rocked during reduction, in order to keep mov- 
ing the slight precipitate of Erdman's silver salt, which seems to 
form on the surface of the negative. 

When the dense portions have been sufficiently reduced, rinse the 
negative well under the tap for a minute or two, and then place it in 
a bath of dilute ammonia 3 per cent, strength (t.e., three parts by 
measure of 0*880 ammonia in one hundred parts of water). Tho 
negative should be l^t for three minutes in the ammonia bath, and 
finally washed for about twenty minutes in running water. 

From five to eight minutes' reduction is usually sufficient, but in 
cases where development has been carried so far that the sky hhuws 
no clouds at all, though tho^ should be there, it is well to rinse the 
negative^, under the tap, and place it in a fresh reducing bath for 
another five minutes. This may, indeed, be done several times before 
the action of the shadow-detail is very noticeable, while the reduction 
of the sky and dense portions of the negative becomes all that can 
be desired. 

Old negatives should be well soaked in water before starting to re- 
duce them. After the final wash, the reduced negative may well be 
wiped gently with a tuft of wet cotton- wool before being set up to 
dry.— January 2, 1914, p. 5 

To Gaugt Progress of Reduction . — An aid to judging of the extent 
to which a negative is being reduced while lying in the reducing 
bath is to place underneath the negative (in the dish) a piece ol paper 
printed with very clear type. It is found that by looking at the type 
through the plate it is much easier to decide when to stop the action 
of the reducer. — ^“Phot.," Jan. 20, 1914. 

5tripping:. 

Striping arid Reversing Gelatine Negatives. — R. B. Fishenden 
sives the following working details of the method worked out by 
biiraell: — 
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The negatdve to he stripped is ^Tst cut close round the four edges 
with a sharp knife; in the operation of coating the glass with 
emulsion the edges are liable to he covered, so that the him may 
become torn in lifting it from the glass if the above precaution be 
not taken The pkte is then immersed in a solution of formalin (40 
per cent, formaldehyde) for ten nuinutes to harden the film com* 
pleteiy, and afterwards transferred to another bath of formalin con- 
taining a small propoition of fluoric acid — not more than 2 per cent. 
— and allowed to remain for twenty seconds. The plate is removed 
from the solution/ washed under tne tap, and the narrow strips of 
gelatine round the edges which were cut free are removed from the 

The washing is continued for sufficient time to remove any free 
acid; there is no danger of the film crinkling or lifting from the 
glass unless the soaking in the acid and formatiin bath has been too 
prolonged. 

A piece of h^d-sized writing paper slightly larger than the nega- 
tive IS soaked in water, and the negative to be stripped is laid with 
the film uppermost on a white board. The paper is squeegeed in 
I'ontact with the film and a corner of it lifted ; a pointed knife is 
then slipped under a corner of the film, and the film and paper are 
gently pulled away from the glass, the papei' acting as a support for 
the gelatine film. The use of the paper as a support is an advantage 
over the ordinary method, wherein the film is floated off the original 
glass and fioateci on to another one. 

The film being supported on the wet paper, the next operation will 
depend on whether the negative is merely to be removed to another 
glass or requires reversing. In the first case the new glass is cleaned, 
and, whilst wet, it is laid upon a level board wliich has been covered 
with a sheet of paper or a piece of rubber sheeting. Over the glass 
is poured the following solution, which should previously have been 
filtered 

Gum arabic ... 2 ports 

Glycerine ... 1 part 

Water . ... 20 parts 

The film on the wet paner is brought into contact with the glass, 
one edge being carefully iow'ered on to the coating of solution, and 
carefully and firmly is laid down so as to expel air-bubbles in the 
operation. The back of the paper is gently squeegeed and the paper 
lifted slowly in order to see whether the film is correctly placed on 
the glass ; if not, it can be easily adjusted. The paper is again laid 
on the film and the squeegeeing repeated. Now remove the paper 
and examine the film, which should be found to be correctly placed 
and free from any bubbles. Hard squeegeeing must be avoided, 
because it is liable to distort the film. The plate is dried in a current 
of air on a level slab. It may be placed on edge when the esrlier 
stages of the drying are over, as by this time the film will have 
become attached to the glass, so that there will be no danger of its 
becoming displaced. 

In the preparation of a reversed negative the operations are simslar 
to the above up to the stage of lifting the film from the original glass 
on to the wet paper ; a second piece of wet paper is then laid on the 
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first in contact with the film, and the first paper lifted away, leaving 
the film reversed on the second paper. The remainder of the opera- 
tions are carried out as described above. 

There are a few precautions necessary in order to ensure that the 
process of stripping a gelatine negative may be successfully accom- 
plished. The negative must not be varnished or have any spots of 
mase upon it. Varnished negatives must be cleaned with alcohol or 
benzine, depending on the solubility of the varnish. Grease spots 
must be removed with benzine. Retouched negatives will strip with- 
out ahy difficulty, provided that the medium has not been applied 
too freely, which may prevent the ready penetration of the fluoric 
acid. It is well to practise with a few waste negatives before strip- 
ping a valuable one in order that facility in the operation may lie 
acquired. Glass measures must not be used, and the quantity of 
acid may be roughly estimated ; within certain limits the proportion 
of fluoric acid used wit)i the formalin is not a matter of great import- 
ance, and preliminarv trials 9 n waste negatives will sliow how long 
Baking in the formalin and acid hath is necessary, which may be 
slightly less or more than the twenty seconds specific. Any descrip- 
tion of dishes may be used, excepting those of porcelain or glass. 
Formalin has a pungent odour which is liable to attack the nasal 
passages, so that it is well to keep the dishes covered. Formalin 
decomposes on exposure to light, and therefore should he kept in the 
dark-room. 

The gum and glvccrino solution is for the purpose of attaching the 
film to the glass. The formalin completely insolubibses the gelatine 
film, whidh is liable to peel away from the glass after a time if this 
solution IS not used. The gum is an adhesive, and the glycerine, 
being Hygroscopic, causes the film to retain a slight amount of 
moisture, thus counteracting the abnormal dryness induced by the 
formalin. An alternative method of working is to soak the negative 
in a 2 per cent, glycerine bath for five minutes after the washing to 
remove the fluoric acid ; then the film is lifted from the glass, which 
retains a slight trace of glycerine. If this procedure is adopted a 
plain solution of gum of the same strength is used instead of the 
glycerine and gum solution, when the film is finally mounted on the 
glass plate. 

The advantages of the method described are obvious, and it does 
not entail any difficult operations. Any of the usual methods of 
stripping with fluoric acid cause the film to stretch to some extent, 
the amount depending on the process followed and the degree of 
washing to remove the acid. A bath of methylated spirit is often 
suggested to counteract this tendency, but may cause an actual 
shrmkage of the film from its original size. Distortion is also caused 
by the ordinary processes, because the gelatine film is in such a 
flaccid condition. "The writer finds that by the modifications he 
suggests such disadvantages are avoided, whole-plate negatives fre- 
quently being stripped, reversed, and replaced on the or i£nal glasses 
without any variation in the dimensions. The removal of the acid in 
the film leaves the gelatine in an inert condition, which cannot be 
in the psugl methods, 
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For certain purposes the unsupported film of the gelatine negative 
may be required. This may be secured by adopting the process 
descnbed, mounting the film on a piece of talced glass, and omitting 
the use of tlie glycerine and gum. When the film has dried it may 
readily be peeled off the glass. The film may alternatively be mounted, 
on celluloid, which should be pinned to the rubber sheeting during 
the operation of mounting. The adhesive must be used in this case, 
as when mounting on a glass plate. — ** B. J.,’* Dec. 26, 1913, p. 995. 

Retouching:. 

Blochina-ovi Negatives, — ^W. Ethelbert Henry gives the following 
hint on blocking-out backgrounds in negatives, v^ere the difficulty 
IS met with of the opaque drying quickly and clogmng the pen : — 
The correct way is to stir the opaque thoroughly, and then feed it to 
the pen with a camel-hair pencil, putting only a little on the nib and 
wiping over the point with the camel-hair pencil each time it is used 
to apply the opaque. If the pen is s^imply dipped in the bottle of pig- 
ment failure is certain. It is preferable to do all outlining wit^ a 
well-pointed, fair-sized hair pencil (not a tiny spotting pencil) ; it is 
far the best way and easily acquired. — “ B. J.,” Dec. 5. 1913, p. 9^. 


V.-PRINTINQ PROCESSES. 

Positive Portraits Direct — W. Ricketts recommends the following 
developing formula for use with ordinary plates of speed up to 
about 30 H. and D. for positives direct in the camera : — 


Hydroquinone 300 grs. 

Metol ..30 grs. 

Carbonate of soda . 2 ozs 

Sulphite of soda 2 ozs 

Bromide of potassium 40 grs. 


Water 20 ozs. 

Put the two sodas into a dry bottle, add the hydroquinone, shake 
well, pouiT in one pint of water, and ehake unjtil dissolved Dissolve 
the metol m half a cup of warm water, pour it into the bottle, add 
the bromide, and shake well. 

This developer is now fit for use for ordinary dry plate work, and 
can be used over and over again for plates and papers. 

For positives direct : — 

Hypo 6 ozs. 

Ammonia liq. ‘880 1 oz. 

Put the hypo into a dry bottle, pour in the developer, and sliake 
well until dissolved, then add the ammonia Keep well corked, and 
the developer will ke^ good for some years. 
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Ordinary dry plates may be converted into positives direct by 
usine this developer. Tbe plates most useful for this process are 
the thinly coated slow ^ates, speed 16 up to 80 H.D. ; Imperial fine 
grain, speed 30 to 40 H.D., were found to give the best results; 
Paget, Wellington, Barnet, etc., fast lantern plates are very good 
The slow variety are much too slow for exposure in the camera 
The veriest novice can get good results. All that is needed is some- 
thing near the correct exposure. Leave the plate in the dcNoloper 
about one minute; in cold weather a little longer development is 
required. The result is not a lantern slide, but a negative with the 
deposit whitened, therefore it requires a piece of black paper, velvet, 
or black vamieh to ehow the image. If the deposit is not deep 
enough, add to the developer in the dish a little more ammonia or 
give a longer exposure. If nothing but a white smudge with no 
contrast, add a little more hypo or give less exposure; no separate 
fixing is necessary, developing and fixing both going on at the same 
, time in the one bath. Wash well for a few minutes. Almost any 
formula will do with the addition of hypo 6 ozs. and ammonia 1 oz 

the pint, and a little extra bromide. — B J.,** May 15, 1914, 
p. 390. 

Postcard Portraits Direct in the Camera — W. Hicketts describes 
the following method used by himself for while-you-wait photo- 
graphy 

First take an ordinary gaslight card and expose it to the light, 
giving only the correct exposure required to obtain a good black by 
development. After exposure coat the card on the gelatine side 
with collodion emulsion. It can be exposed in the camera directly 
it is coated if desired, or can stored for a few days. It is usual 
to put & card or plate coated ^^ith collodion emulsion through an 
orgaoifier to fill up the small pores in the emulsion: The under 
' coating of gelatine seems to do all that is necessary in that respect. 
After exposure in the camera develop in the developer given below, 
keeping it as cool as possible. A double dish with a little fresh 
hypo in the under dish will do. After developing and fixing rinse 
the card in clean water, then soak for a few moments in methylated 
spirit, place the card on a firm surface, and rub away all the 
coll<^ion, and underneath will be found a positive just a.<) if taken 
from a negative. 

Tbas it is a negative nQii^i|||,proce8flii The reason for this result 
is' quite eimple. the card is in the developer, where the 

lig& has acted on the emulsion a deposit begina to form, preventing 
the developer from penetrating through to the under emulsion, 
which was exposed before putting on the second coating. Where the 
has not acted the developer penetrates and develops the gela- 
tine emulsion, so that by. ^ e development we get the negative and 
positive. If the correct SUKkae was given to the gaslight card the 
will be aU that cai^e desired. If under-exposed the image 
' /pPm Ite faint; if ovei*- exposed a poor yellowy ^reen will be the result, 
which, however, mi^^be rmnedied by toning in a sulphacyanide and 
gold trniing buth, converted to a nice sepia by the ferricyanide 
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and sulphide toning. After little practice this will not be 
necessary. 


Collodion emulsion can be obtained from Messrs. Penrose and Go., 
109, Farnngdon Road, London. Dr. Albert’s *‘Eo8 Emulsion’’ 
without the colour sensitiser is suitable. This costs in small quanti- 
ties about Is. 6d. per oz., and is supplied In 5, 10, and 20-oz. bottles. 
One ounce when diluted with 3 drachms methylated ether will coat 
about forty to fifty postcards, providing one’s fingers are not all 
tlmmbs. The best to coat is to use an old postcard printing 
frame; cut a gutter in the right hand bottom comer, so that the 
emulsion will run back into the bottle. First put in the card, then 
an old negative, put in the back> and fasten it Now hold the. 
frame on the tips of the thumbs and fingers, pour small pool in the 
middle, float to the right-hand corner, then to tlio top left, then to 
the bottom left, then to the bottom right corner, running the surplus 
back into the bottle. The collodion will set almost as soon as 
coated. It is very quickly done with a little practice It can be 
exposed immediately it is coated. It is important that card, not 
paper, bo used, as with paper the developer penetrates through and 
spoils the effect. 

Formula Jot Developtnent. 


Hydroquinono 
Soda carbonate 
Soda sulphite 
Potassium bromide 
V\ater 


^ UXi. 

4 ozs. 
2 ozs 
40 grs. 
. 20 ozs. 


Mix in a 30 oz. bottle, single solution. 

This is the old formula for ferrotype positives, and yields the 
best results of any tried. ^ 

If Dr. Albert’s Eos Emulsion is coated on ferrotype plate, put 
tbiough an organifier, dried and developed in the above developer, 
it will yield a perfect tintype positive. Points to be remembered 
are : — First, card only must be used ; second, correct exposure is 
necessary ; third, developer should be kept cool. If these points are 
watched good results should be obtained. — June 5, 1914, 
p. 446. 


Positives by llevtreal on Dry-Plates. — ^A. E. Bawtree, ip 
article on the special procesa plates o§ Messrs. Wratten, pointk ^ 
the effective way in which they can be used for the production 
][>oeitives direct, adlowing, for example, of line subjects bei^ 
pared as lantern-slideil without the intervention of a negative The ’ 
process is as follows : — 

The plate is developed in the ordinary way with i!he Wratjben 
developer. It is then rinsed well under the tap and whirled siir&ce 
dry. Next it is placed, face outwai^, in an ordinal^ printing 
frame without a glass front, the back covered, with black 
the frame stood up on edge, and an exposure given of 6 o! 
inagn^bium ribbon at a diotance of one foot, or for large negatives 
> 2 ft. of ribbon at 2 ft. distance. 
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The first developed mage is lum dissolved away ia 

Potassium biohromate 1 oz. 

Water *. 40 ozs. 

Nitric acid i oz. 

The effect must be judged by watching the disappearance of the 
dark image on the glass side of the plate, as there is very little 
change on the film side. The image is thrown out in the form of 
a dark precipitate, whioh must be next removed by fairly vigorous 
viping under the tap with cotton wool. 

The p&ate is redeveloped in 

Water 20 ozs. 

Sulphate of soda . ... . . .. 1 oz. 

Amidol 60 grs. 

Potassittni bromide, 10 per cent, sol jr oz. 

Deve^pment'^ slow, occupying about four minutes at 70° P. 
li is Stored as soon as the white background appears to begin to 
\eil over.^ This veiling is due to the fact that the first devel'*'j- 
ment did hot reduce all the salt that had been acted upon by lijht 
during the original camera exposure 

Finally, the plate is fixed and, if necessary, intensified with 
mercuric bromide followed by soda sulphite. 

The above instruotions are for process positives. For oontmu<»is 
tone results the Wratten developer is too vigorous, and the above 
amidol developer must be used for the first development, but, 
unlike the Lumiere Qamomet developer, a fresh sup^y must be 
employed for the socemd developmen't. Development must be 
stopped as soon os the deepest shadows commence to veil over 
This leaves much exposed but unreduced silver salt for the second 
development, causing a fair amount of fog. Being independent of 
the evenness of coating of the plate, this fog is not only no dis- 
advantage, but a positive gain. The plate tends to give tr>r> 
vigorctus a positive, and the fog tones this down very evenly. J f 
a clean positive is needed, as for projection purposes, the plate can 
be cleared in the ordinary' way with ferricyanide, used very dilute 
— “ Apr. 24, 1914, p. 320. 


Albumenised Paper. 

Preservative for Alhumem^ed Paper, — O. T. Harris recommends 
for the preservation of sen^jve albumenised paper a bath of soda 
.^/'Stfiphite and sodium fiisulimite. He sensitises the paper about a 
quire at a time, floating it on a 60-grain neutral bath When sur- 
face dry, but whilst stiil damp etid flexible^ the paper is ro-floated 
Wck on the following solution : — 

Sodium sulphite 5000 grs. 

Sodium bisulphite (crystals) 1000 grs. ^ 

" Water 100 ozs 

The sheets aiM then fully dried, placed face to face, and rolled 
round a wooden roller until a firm, compact rolll is eetabliehed. 
In this state the paper will keep perfectly white and fresh for 
weeks. Na unfavourable action in toning reeulits from the use 
of the preservative, as so often is the cflee when citric acid is used. 
— Mar. 20, 1914, p. 216. 
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Drying: Prints. 

A Print-drying Hack , — A useful device for drynig prints in 
quantities and, at the same time, capable of bein^ quickly dis- 
mantled and packed away within a small space, 16 described as. 
follows by a contributor to the — A good size is about* 

27 ins. X 54 ins., as this accommodates eleven postcard strips, six 
on each strip, or fifteen 10-in. x 8-in. enlargements. Having decided 
upon the size and number of tiers, a frame of light wood, or, better 
still, of 1-in. picture moulding, is made for eacn tier, and all of a 
uniform size. 


tetknjf 



Having done this, the next thing is" to purchase some fine, thin 
calico (which has been found to serve excellently) of the right 
width and quantity. Having cut |he cloth a matter of 1 in. larger 
all round than the frame, and strengthening the edges by stit^mg 
them, they are conveniently 4xod on to the frames with drawtng 
pins all round the margins at intervals of 3 ins. or 4. ins., thus 
allowing the sheets to be quickly put on or taken off when required 
to be washed — which should be regularly. 

The frames and sheets now being completed, we secure into the 
ceiling (or into a beam) two large screw-books at a distance a little 
Ipss apart the Ipngth o( the sizp of the frames. These hooks 

36 
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support a length of wooden roller of sufficient stoutness to carry a 
little more strain than is likely to be put upon it. Now take two 
pieces of wood about 1 in. x 1 in. and perhaps 6 ins. longer than 
the width of the frames, for each tier. At a distance of 1 in. from 
each end -of these pieces of timber drill a hole large enough to pass 
the necessary length of cord, upon which the racks are suspended. 

This being done, a piece of cord is taken, and the centre found 
by doubling it. One of the pieces of wood is now taken and each 
end of the cord passed through each hole. Having decided at what 
distance you require the top rack to be from the hooks above, tie 
a knot on the underside of the wood at each end. The other pieces 
must have the cords put through and the knots tied at the distance 
you require the tiers to be apart. It must not be forgotten that if 
placed too ^r apart there is a loss of space ; if too close, ventilation 
18 insufficielfC and, consequently, drying is slow. A distance of 
from 7 ins. to% ins. is satisfactory. 

The manner of further fitting up Hpnl be understood from the 
sketch. Care should be taken to tie all the cords at a uniform dis- 
tance to ensure theAiers being level; the roller is to be movable; 
the cords may then^be slung over. The whole thing can be dis- 
mantled and the irames stacked away in a clean place in a moment. 
The best way to put out the prints is to have previously sponged 
them and squeegeed out as much superfluous water as possible. 
The^ are then carried on a sheet of plate-glass to the rack, and 
havmg placed one of the frames across the bottom ** trestle,” com- 
mence laying the prints face down. 

It is the only convenient way to have each stretcher in place 
ready and to work from bottom to top. When the work is dry it 
is collected from the top, removing each rack as it becomes un- 
loaded, thus gaining access to the lower tiers. — May 29, 
1914, p. 423. 

Drying Prints , — A suitable treatment for the mosquito netting 
(stretraed on frame^ on which to lay prints for drying is the 
following, given by G. T. Harris . — 

A. — Alum 3 lbs. 

Soft water ... 160 ozs. 

B. — Lead acetate .1 lb. 

Soft water 80 ozs. 

Mix thoroughly, allow the precipitate to settle, decant, and soak 
netting for twenty minutes in the liquid. Wring lightly and hang 
in sh«me to dry. Treatment with this solution rendwa the netting 
waterproof. Ihe frames may be of any suitable dimensions, and 
the netting is held in position on the frames by slipping the meshes 
over Tound-headed braes nails. Frames covered with material 
treated as above have been in continuous and hard use for the last 
six years without necessitating any renewal. If it is desire^ to 
dry the cards .perfectly flat they may be laid face down on the 
netting without any fear of adherence. The trays when loaded are 

S laced in a rack one above another, and the whole placed in a 
ryinfitroom; or a gas ring or oiJ-etove may be lit underneath,-* 

” b.J7: Apr. 3, 1914, p. 264. 


Aftb rkoiCtifiAPkEft's bAiiv doM^Akiok. 


Gelatine and^ Collodion P.O.P. 

GELATINE P.O.P. 

A HeltabU Combined Bath. — formula for a combined bath, 
which, as time ha« shown, yields lasting .prints, and at the same - 
time is one giving as good results as separate toning, is that of G. T. 
Harris : — 

Sodium hyposulphite 2^ ozs. 

Acetate of soda A oz. 

Ammonium sulphocyanide A oz. 

Gold chloride 3 grs. 

Water 15 ozs. 

The average time taken to reach purple brown is about ten minutes. • 
Of course, care has to be exercised when using a combined toning 
and fixing bath that it is not overworked. The above guantity should 
tone and fix a little over a juindred cards. — “ B.J./* March 20, 1914, 
p. 215. 

Correcting Ooer-Toned P.O,P. — ^W. L. Amos recommends, as a 
method of occasional service, the baking of over-toned P.O.P. 
print. The heat makes the print of a warmed tone, and the process 
is useful on occasions when time may not allow of a second print 
being made. The print is placed in an ordinary printing »ame 
behind a moderately thick piece of glass. Back up the print with a 
couple of thicknesses of blotting paper, and adjust the springs as 
usual. Next suspend the frame about two feet above a gas ring, in 
front of a hot fire, or any other source of heat, care being taken that 
the heat is even, or the glass will be liable to crack. 

In about from ten to fifteen minutes the print may be examined, 
and will generally be found to be warmer m tone, the degree, of 
course, depending upon the amount and duration of the heat, and 
to some extent upon the brand of paper used. Some makes are more 
amenable than others. 

An alternative method for those possessing a dry mounter is to heat 
the press to about 100° F., place the print oetween two zinc plates, 
and screw down for the same length of time. After treatment the 
print will be found very curly, and it is as well to place it in a cool 
place for half an hour to regain its normal state of dryness, as other- 
wise if roughly handled the surface is liable to crack. This process 
is not infallible, but is put forward as a method that may prove use- 
ful when conditions make re-printing a matter of difficulty or im- 
possibility. — ** B.J.,” April 3, 1914, p. 268. 

Toning P.O.P. by ** Colloid** Stiver. — Mias Bertha E. Woolley 
and Charles W. Gamble have shown that the Neugschwendei^rocess 
(see “ Toning by Colloidal Silver ” under ** Bromide and Gaslight 
Papers*') is applicable to P.O.P. The P.O.P. print is fixed and 
washed and then bleached either with ferricyanide or the usual 
mij^ure of ferricyanide and broxnide. It is then washed and treated 
with stannous chloride. On again washing and flooding with alkali 
solution pleasing brown colours aro given. The tones produced when 
ammonia is used are the coldest in hue, the potash and the stannite 
show variations, being warmer in colour. — “ B.J.,** Dec. 26. 1913, 
p. 991. 
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SuLphtdt Toning of P.O.P. — T. Marshall recommends the use of 
sulphide for brown tones on P.O.P., using a sulphide bath of the 
same strength as employed in sulphide toning bromide prints The 
P.O.P. should be printed deeply, as it loses a good deal in the 

g rocess; and after printing is washed in the usual way, and then 
xed in plain hypo, to every ounce of which add five drops of 
liquor ammonia, to counteract any acidity that might be given by 
the salts in the paper. The prints after fixing must be well washed 
and dried. If Ime drying is omitted, blisters are almost sure to be 
met with. The dried print is bleached, rinsed, and then sulphided 
in the usual way. An alternative course is to place the dry print, 
without bleaching, in the sulphide bath. This gives a pleasant 
brown tone, and needs only the usual washing to complete the 
operation. — “Phot.,** Sept. 22, 1914. (Compare “B J A.,** 1906, p 
813, 1907, p 778, and 1909, p. 593, for previous processes for toning 
P.O.P. with sulphide. — Ed.) 

Developing P.O.P. — E. Valenta has worked out the following de- 
veloper for faintly printed P.O.P. The formula is one which has 
been used for a considerable time in the Vienna School of Graphic 
Arts, where it has proved satisfactory for a variety of commercial 
printing-out papers. A stock solution is made as follows : — 

Citric acid 17 gms. 150 grs. 

Metol *. 4 gms. 35 grs. 

Hydroquinone 6 gms. 50 grs. 

Water 1,000 c.o.s. 20 ozs. 

If kept in small well-corked yellow bottles filled to the stopper this 
stock solution keeps excellently. For use it is mixed with from 10 to 
25 times its bulk of water, according to the negative and to the 
degree to which the printing is taken. The prints are laid, exactly 
as they come from the printing frame, in a dish, the developer poured 
over, and its action allowed to proceed by weak daylight, or better 
by lamplight, until the print is of sufficient depth. It is most 
important that in this process the dish should be continually rocked. 
From the developer the prints are transferred at once into a weak 
solution of common salt, of 1 to 2 per cent, strength, and are then 
toned. 

Prints on matt paper, treated in this way, tone well either in the 
platinum bath alone or by the customary golc^latinum toning. The 
paper placed on the market by the firm of Gfevaert as “ Gravure '* 
yidds very fine results, as do also matt collodiochloride papers and 
matt albumen papers when treated in the following way: — The 
prints are developed, passed through the salt bath, and then, after 
a short wash, are toned in a platinum bath made as follows : — 


Potassium ohloroplatinite 1 gm. 15 grs. 

Phosphoric acid, sp. gr. 1. 127 15 c.c.s. i oz. 

Water 600 c.o.s. ^ ozs. 


They are then 8xed in the usual way. In place of the platinum 
bath the nrints may be first toned in a bath of borax and gold, and 
then in the platinum bath, according to the method which is cus 
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tomary with collodio-chloride papers. lu the case of both glossy 
collodion and gelatine papers the prints may be developed and then 
toned with gold by either the separate or combined method. 

A further point in the manipulation of the prints is of importance. 
The film should on no account be touched dtiring development. To 
do so is the cause of light patches in consequence of the developing 
action not proceeding to the full. The developer can be used only 
once, but is so cheap that even if this were not the case it would not 
be worth while to use the solution a second time. — ^^Phot. Korr.>” 
November, 1913, p. 512. “ B. J.,*' November 21, 1913, p. 894. 

Ftxmg PryiUi, — MM. Lumi^re and A. Seyewetz describe some 
most interesting experiments on the fixation of photographic prints. 
They show that in the case of all descriptions of print the use of a 
second fixing bath is a necessary condition for the complete removal 
of hyposulphite compound from the gelatine or collodion film. 

The method of working recommended by MM. Lumiere and 
Seyewetz is as follows : — 

1. First fix as usual for about five minutes in a hypo bath, which 
may have been previously used, or tone in the combined bath, in the 
case of prints which are being treated in this way. 

2. Wash the prints for about one hour, allowing them to dram 
clear of the wash water about every quarter of an hour, at the same 
time pressing the water from them before putting them to soak 
again. 

3. Next place the prints for five minutes in a second hypo bath of 
4 ozs. hypo to 20 ozs. water, keeping this solely for the second 
fixation. 

4. Again wash the prints for about an hour or an hour and a-half 
as after first fixing, and at the end of this time test with a drop 
of silver nitrate solution on the edge of a print. It should show no 
appreciable yellow colour after two or three minutes. When a 
certain number of prints have been passed through the second fixing 
bath it will be found that this result is not obtained after one and 
•i-half hours’ washing, the second bath having taken up too much 
Silver salt. It is then used as the first fixing bath and a new solution 
made up for the second fixer. It should, of course, be added that no 
useful purpose is served by a second fixing bath where an eliminator 
or chemical dcstioycr of hyposulphite is employed for the removal 
of the last traces of hypo from the film. — November 14, 
1913, p. 873. 

Bromide and Gaslight Papers. 

BROMIDE PAPERS. 

Printing from Wet Negatives, — ^A., L. WayJand recommends the 
use of a fixed-focus box enlarger, with condenser, for printing from 
wet negatives by ai*tificial light. The source of light found most 
f^uitablc, on account of its constancy, is an old flat-flame burner. 
Incandescent gas is noti sufficiently uniform in the light it gives for 
everyday work; a slight injury (or worse) to the mantle, on altera- 
tion in gas pressure, or even a shift in the position of the mantk 



476 tut llftlTlStt JOttfeNAL PftOTOttftAtttlC AtMAUAC, 

on its pin may make 60 per cent cliffereticc in the light ; whereas 
the old flaib- flame burner can be relied on to be practically uniform 
for six months on end. The apparatus is made of wood throughout, 
except the lantern end, which w^as furnished by an old dark-room 
lantern. The negative is inserted in the sliding holder at H. 
There is a condenser at C and an old R.B. lens at L. At P is 
a sheet of glass againstb which a padded board is pressed by a 



spring. The wet negative is inserted in the apparatus, the board 
at P is pulled back, and a piece of bromide card is slipped in 
and the board allowed \to press it to the glass. Exposure is made by 
pulling the lever £, which raises a flap. It makes a whole plate 
enlargement from a weit quarter-plate negative in twenty seconds 
or less, and as part of ‘the equipment for rush work has proved 
invaluable. — ** Phot.,** April 7, 1814. 

Vignetting Bromide Prints, — <J. L. Bartley recommends as a 
meane of securing softly graduated vignettes by artificial light, 
the use of a tunnel, aboilb 8 ins. long and size about 6x6 ms , 
lined with strips of ordinaiiy looking-glass. The mirror faces are 
all turned inwards. The light (incandescent gas) is just outside one 
end of the tube, while the printing frame is at the other end. 
The action of the mirrors is to reflect the light from various points 
of their surface, so that instead of the rays proceeding from almost 
a point, they emerge from the tube in all directions, as can be 
shown by noting the very soft shadow which is cast by the light 
coming from the arrangement. — Phot.,** November 11, 1913. 

Vignetting Bromides . — The direct light from a small source, 
by which bromide printing is usually done, is not at all favourable 
to soft vigndttmj;. When the exposures are being made on rapid 
bromide paper, at will be found that one of the best methods of 
iUumidomng the printing frame is to expose it to the light reflected 
from a large sheet of white card. The card itself may be illu- 
minated by gas or electric light, a shield being used to prevent anv 
direct light from the illuminant reaching the vignetter. — “ Phot.,*^* 
March 17, 1914. 

Vignetting firomide Prints.— H. Esscnhigh Corke describes how 
to convert an ordinary printing frame into one serving conveniently 
for the making of bromide vignettes. A piece of ground glass 
is first fitted fluiah on the front of the frame. A convenient method 
of holding it in place is by means of a stout card in the form of a 
cut-out mount, this mount being firmly tacked down all round 
to the wooden frame. 
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Then^ at the top and bottom of the front of the frame, two pieces 
of three-ply wood are tacked at either end, but left clear in the 
centres, so that the vignetting shape can be slipped under them 
and by them held firmly in position. Tl)e shapes themselves are. 



Fig. 1. Pig. 2. 


cut out of a thick art paper, and a scries of these shapes should 
be made of various sizes, according to the general shapes and sizes 
most often required. 

When outiting out the shapes very line toothlikc edges should 
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Pig. 3. 

A. Wooden frame ; B. Opening in shape, showing ground glass; C. Wood 
slip under which shape passes, D. Vignetting shape. 

be made, each cut being fairly deep, as the finer and deeper 
the cuts the softer will be the resulting vignettes. For instance, 
cuts like* Fig. 1 will give much better and softer vignetibes than 
thi>se like Fig. Z . 
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The ouUide shape of the vignetting card found desirable is that 
shown, as this allows for very considerable adjustment in the posi- 
tion of ihe shape to counteract such faulty negatives where the 
head is placed too high, too low, or too much to one side of the 
plate. It is not necessary to make a similar frame to this for 
quarter-^Iate negatives, but much more simple to prinit the smaller 
sizes all in the same frame by using plate carriers, such as are 
used in one’s dark-slides to accommodate these other sizes. 

Where the light used to expose the prints by is so arranged thalb 
a diffusing screen of ground glass is between the light and the 
frame, no more adjustment is required, and it is not necessary 
continually to move the printing-frame about during the exposure : 
but where the light is naked, then a second piece of ground ^lass 
may be used with advantage about 1 in. away from the first piece 
In this case the most simple way is to use two prinMing-frames 
screwed together, the front one being fitted up as shown in Fig. 3, 
and the other one (in which the negative is to be placed) having 
a nound glass fixed on to i^ts front. 

By cutting the vignetting cards to the shape shown it will be 
noticed that just the four comers of the negative will not be 
protected from the action of light, and, of course, if a head at the 
side of the plate is being printed, still more of two corners will 
be unproteobed; bub as at no time will light be required in these 
corners, the ground glass nearest the negative shoiud be painted 
at each corner in order to protect the print. — “ December 6, 

1913, p. 932. 

Benovating Stale Bromide Paper, — A formula for treatment of 
bromide paper, which has become stale and foggy m its result with 
age, is follows : — 

Potassium permanganate 1 gr. 

Sulphuric acid . ... 6 minims. 

Water 10 ozs. 

In the dark-room the defective sheets of paper are immersed 
in this bath for one minute. The paper is transferred direct from 
this bath to one consisting of 20 grs. of sodium sulphite to each 
ounce of water. It is allowed to remain in this for one minute, is 
then rinsed, and can be put, wet as it is, on the enlarging easel, 
and exposed right awav. Or it may be dried and kept for future 
use. In either case the exposure will need to be about double 
that usually given. — *‘Phot.,” May 5, 1914, p. 367. 

Warm Tones Direct with Pyrocatechin. — F. Posjiiech has pub- 
lished the following formula for a developer giving a tone of 
Brownish-black on ordinary bromide paper : — 

Potassium carbonate solution, 10 per cent 5 parts. 


^rocatechin solution, 10 per cent 1 part. 

Water, distilled 12 parts. 


The pyrocateohin itself is a pure white crystalline powder, which 
dissolves quite rea<jUly, the solution becoming of a slight brown 
tint, but keeping indefinitely when containing no alkau, in com- 
fUtod bottles. On addition of the potash carbonate ib 
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becomes coloured, the solution first changing to green, then to 
yellowish brown, which colour, on the solution heiug shaken up with 
ciir, gradually changes to a deeper green. 

'J'he developer, as compounded lor use, will not keep longer 
than twenty- tour hours, so that any remaining from the develop- 
ment of prints should be placed in small bottles filled to the cork 
if to be used ogam within a few hours. The bromide paper em- 
ployed in the tests was the Gevaert ** Orthobrome,” and required 
two seconds’ exposure at 3 ft. from a 16 candle power lamp in 
order to give g<^ prints from an average negative. The image 
appears in from 20 to 25 seconds, and is fully developed in about 
three inmates. The print is of browniah-black tone and of good 
\ igour, and undergoes no change on fixing m plain hypo. Develop- 
ment can be stopped by the use of a bath of acetic acid or alum, 
but there is no particular advantage in doing so. — "Atelier/' Hett 
12, 1913, p. 140; "B J.,*’ Dec. 19, 1913, p. 971. 

Non-stress Developer.— ¥. J. Mortimer finds that the addition of 
hypo to the developer is a preventive of the dark streaks and 
liair-like markings on bromide and gaslight paper. The addition 
was found to work well with ami£>l, azol, metol-hydroquinone, 
and rodinal. The first-named was taken as the standard, and the 
formula used was — 

Amidol 25 grs. 

Sulphite of soda 300 grs. 

Water 10 ozs. 

A few drops of 10 per cent, bromide of potassium solution were 
also added. This formula was used to develop the first half of an 
experimental print, and the same formula, plus eix to ten grains 
ot hypo, was used for the second half, bringing about the entire 
abolition of the stress marks. It would seem that practically any 
published developing formula for bromide or gaslight paper can be 
used in the manner suggested. 

The amount of hypo that can be added with safety to the 
developer without unduly slowing it or producing any bad effects 
appears to be fairly considerable; as much as 20 grs. was added 
tu the developer with no other effect than the removal of the 
stress marks. Beyond that amount the action became slower, and 
subsequent experiments showed that if there was any tendency 
to under-exposure or for the developer to be exhausted, stains were 
liable to arise. 

Given fresh solution and a properly exposed print, however, the 
presence of hyj^o is a distinct gain to the developer for bromide 
and gaslight prints, and bright, clean results can be secured every 
time. A careful comparison l^tween the tones and gradations of the 
two halves of a print treated as described above snowed no appre- 
ciable difference. There was also very little difference, if any^ 
between the times of development of the two halves, although the 
prints developed with hypo in the developer took a trifle lonm 
before visible developing action commenoed.— ** A.P.,” March l6| 
1914, p. 244. * 
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K€€fing Prints under Hypo, — Am an aid to keeping a bromifla ijSt 
gaslight print under the auriSace of the hypo solution whim film 
placing it in the bath^ Brazil '* recommends a bl%k of 

woodf 3 ms. by 2 ins. for postcards, with four glass-headed pins 
stuck in at the comers, like legs. This commonly stands ready at 
hand in a spm dish with a little water in it, and immediately the 
print is put in <^6 hypo the block is placed upon it, glass heads 
downward. It is most advantageous to have two fixing baths in 
use at the same time^ and when half-a-dozen prints have been 
taken to move them one by one to the second bath. When 
another half-dozen prints have been put into the first bath the 
first lot is taken out one by one from the second, and put into a 
basin of water. This method, which really gives no extra trouble, 
ensures proper fixing.— “ Phot ,** Jan. 20, 1914. 


Clearing Stained Bromides . — Underhill recommends as a cer- 
tain means of removing yellow stain a hot mixture of alum (1 oz.) 
dissolved in 10 ozs. of water, 4 or 5 oza. ordinary hypo solution, 
and about 20 minims nitric acid. The solution ie used at a 
temperature a little short of boiling, the print having previously 
been hardened by half an hour’s soaking in dilate formaline. The 
hot mixture, if allowed to act for a couple ol minutes or longer, 
tones to a good sepia colour. — “ A.P.,” Jan. 5, 1914, p. 17. 


Olazinf Bromides. — C. Brangwin Barnes describes the following 
commercial practice for the glazing of bromide and gaslight prints 
without waste: — 

Use glass for stripping prints from. Plate glass is best, but 21-oz. 
a good substitute. 

when the glasses are new they should first be well cleaned with 
very weak ammonia or soda water and whiting, then dried and 
cleaned with methvlated spirit. Very little spint is required — ^just a 
few drops poured from the bottle on to the centre of the glass which 
is then polished with a soft duster, taking care that both sides of the 
glass are operated upon. After the glass has been used once it 
should never again be cleaned with anything else but methylated 
spirit-water, or spirit and water, will not do— and it will be found 
that all markings caused by the edges of the cards and splashes 
from the squeegee on those portions of the glass which have not 
been covered by prints will clean off very easily, and a splendid 
polish can be obtained with very little labour. 

As a preventive of sticking a verv good method is to treat the glass 

S lates with dilute oxgall; tne contents of' one gall bladder added to 
9 ozs. of water will be found to give satisfactory results. Caro 
must be taken that the gall is fresh, as if it has gone bad it is worse 
than useless ; the mixture should he filtered before using, and then 
applied in the same manner as the spirit which has b^n used for 
rfiranintf the glass, with the difference that while the spirit was used 
sparin^y, the oxgaU should be somewhat more lavishly employed, 
1 ^ eare must espedaUy be taken that the extreme edges of the 
s^ass THMtire their due quotum. 

This method is undoubtedly a good one— -the prints come off easily 
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and with a good surface; the only draw^back is that should the 
solutiop go bad and be unwittingly used the prints will stick. 
PetroFm^ be employed instead of oxgall, but, of course, in a pure 
state, and the great drawback in this case is that it must not be 
used in a room where there is gas or any artificial illumination other 
than electricity. 

With glasses cleaned and polished with methylated spirit, it 
will be found that the most certain means of ensuring the prints 
all coming off properly is again to polish with Fren^ chalk 
(powdered talc); the system is one of the oldest, and in the 
opinion of experienced workers is still the best, but bear in mind 
that the chalk must be properly rubbed into the interstices of the 
glass and all over if, not, as some boys or girls do, rubbing it on 
and then off again. It must be borne in mind that the obmct in 
French chalking the glass is to provide a substratum which will 
prevent the prints from sticking to the glass when dry^ and not, as 
some workers seem to imagine, further to clean and polish the glass. 
The prints should then be taken from the water and laid in their 
places, and when the glass is filled they should be covered with a 
piece of waterproof sheeting and lightly sc^ueegeed with a flat 
squeegee ; those on the first side can be examined to see that there 
are no air bubbles left, but it must be obvious that when the second 
side is filled they cannot be so examined, and, therefore, care must 
be taken that the squeegeeing is thoroughly and effectually done. 
All that now remains to be done is to get the pictures dry, and not 
only dry, but in just the condition that they will either drop off the 
glasses on their own account or will strip off without any necessity 
to pull them — in fact, they should only need one corner raising for 
them to at once detach themselves bodily ; and here it will be found 
that one of the most necessary elements of successful glazing is 
drying the prints properly and thoroughly, and knowing when Qiey 
are just in the perfect condition for stripping. Spontaneous drying 
IS what is really required, and heat shouta never be applied, as with 
any trace of moisture in the paper there will be at once a tendency 
partially to melt the gelatine, and even if the print is taken off the 
glass entire it will be found to be marked or cracked where the 
partial melting has occurred. 

It will be found far the best to place the glasses in a rack (and 
not close together) in a room in which a fire is burning, but the 
rack should not be placed near enough to the fire for the heat to be 
appreciable. What is required to dry the pictures in a proper 
manner is simply dry air. In fine weather they may be successfully 
dried in the open, but should on no account be placed in the hot 
sun. Drying should be complete in a space of about three hours, 
but if the atmosphere is damp the time is naturally prolonged, and 
if prolongec) to excess failure is almost sure to result, as the gelatine 
has a tendency to decomuose if exposed too long to damp. 

It will be seen by the foregoing that the main elements of success 
are, firstly, thorough cleansing of the glasses with spirit; seoo&dly, 
thorough and careful French-chalking ; and, thirdly, natural drying. 
With the ordinary thin paper a gentle heat may sometimes be 
applied after the print is surface dry and is required in a hurry, as 
for Press work, but with the thick or postcard paper, even when the 
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surface appears perfectly dry, there is still aiioisture beneath the 
surface, and the application of heat will at once generate steam and 
cause melting of the film, and directly melting occurs sticking is 
bound to follow. 

Should a glass become faulty from scratches, a piece of paper 
should 'be stuck on the side where the defects are, so that when pre- 
paring the glass that side should not be accidentally chalked and 
covered with prints, as might otherwise easily occur when many 
glasses have to be prepared, and sometimes in a poor light. — “ B.J.,*’ 
Oct. 17, 1913, p. 798. 

GASLIGHT PAPERS. 

Adurol for Warm JBlach Toma on Cyho. — Dr. E. Stevens uses the 
developer gjiven below for warm-black tones on “ normal platinum 
**Cyko,** giving from a thin negative about 10 to 15 seconds at 7 iiis. 
from a 50-candTe-power frosted Osram bulb : — 


A. Adurol-Hauff 10 gms. 150 grs. 

Sodium sulphite (cryst.) 100 gms. 3J ozs. 

Water 500 c.c.s. 18 ozs. 

B. Potassium carbonate 60 gms. 2^ o/s. 

Water 500 c.c s. 18 ozs. 


For use take one part of A, one part of B, and add one part of 
water, and for every ounce so made up add ten minims of a 10 per 
cent, solution of potassium bromide. 

The full quantity of bromide, about 1 gr. per oz. , must be used in 
order to get the warm colour. The developer should bo used at 65^, 
and will be found to take two or three minutes, so that 
it is well under control, there being sudden flashing up of the 
image and a frantic dash to place the print in hypo. If the exposui e 
has oeen fairly correct, a stage will m found when the intensity of 
the image hangs fire ; the print should then be plunged into a di ^h 
of clean water for a moment, and then placed in a good deep di.di 
of acid hypo for fifteen minutes. This is followed by a wash m run- 
ning water of half an hour. — “ A.P.," January 6, 1914, p. 6. 

Light-Tone Gaslight Prints, — -S. Marfield suggests thickening tlie 
deveiloppr for gasili^t prints wiith sugar syrup as a means of reduc- 
ing its speed S action, and so of obteining prints of grey tone as a 
result of stopping development at an early stage ^ith the full 
strength developer, or with addition of wate^it is almost impossible 
to stop the action at the required stage. The syrup is made by 
diesolving 2 or 3 ozs. of sugar in a ve:^. little hot water. With 
syrup of about the consistency .of treacle 1 part of syrup to 2 of the 
ordinary dev^oper will be a convenient strength, ana even when 
development is prolonged to three or four minutes the whites 
remain clear, whilst the tone of the picture is a pure grey. — 

Phot.,’* Sept. 8, 1914, p. 207. 

Coloured Tones by Development, — Dr. R. Fischer has patented a 
{ffocass of making oolonred pnotographie pictures, consisting in latent 
pictures ol^ined in halogen-silver films being developed with such 
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developers as contain, besides the developing substance, a body which 
couples itself with the oxidation product ox the developer to form a 
coloured body soluble with difficulty. 

It is found that very highly coloured pictures can be very readily 
obtained not by using the oxidation products of the developers alone, 
but by adding to the developers substances which become coupled* 
with those oxidation products of the developer which are formed 
whilst developing and form coloured bodies soluble with difficulty. 
According to the developers or coupling bodies which are employed, 
we obtain representatives of various classes of colouring materials or 
dyes.— Eng. Pat. No. 2,562, 1913. “ B J.,” April 24, 1914, p. 329. 

Toninff Bromide and Gaslight Prints. 

SULPHIDE TONING. 

Sulphide Toning Processes. — S. E Flower, in a review of methods 
of sulphide toning, states that he still prefers the iodine bleaching 
bath of R. E. Blake Smith, although it entails extra washing and 
sulphite bath, but it is found beet for deep sepia tones. A method 
found excellent for cool brown tones is that of T. H. Greenall, in 
which a bleaching solution containing phosphate is used, the original 
print being developed with amidol. (“ B. J. A.,” 1913, p. 667.) 
The bleacher is : — Sodium phoa|)bate, 240 grs. ; potass ferricyanide, 
40 grs. ; water, 4 ozs. The print gradually lightens in this, but 
never bleaches to a very great extent. It is left in until there is 
no doubt that the solution has acted as much as it will. Then it is 
washed for two or three minutes and darkened with sulphide — 
“ Phot.,” June 23, 1914, p 513. 

Permanganate BUach Method — David Ireland, in recommending 
the use of a bleaching bath of acid permanganate, ae advised by 
T H. Greenall (** B J A,” 1914, p. 6^), finds it best to start with 
a solution containing the full quantity of acid, adding to this, in 
small doses, the stock solution of potassium permanganate. In this 
way browning of the paper back of the print provides a sign that very 
little more of the permanganate solution is required. A stock solU' 
tion is made of ^ oz. potassium permanganate in 20 ozs. of water. To 
bleach a 10 x 8 or 12 x 10 print I dram hydrochloric acid is mixed 
with 10 ozs. water ; to this is added not more than ^ dram per- 
manganate solution, the mixture being poured over the print. As 
bleaching proceeds the fluid loses colour, and should the subject be 
a heavy one and the action hang hre, measure out another ^ dram per- 
manganate solution, dilute with a couple of ounces of water, and add 
in drij 9 let 8 until bleaching is complete — ” A P ,” May 11, 1914, 
p. 447. 

Sulphide ‘Copper Toning. — H. M. Ward has patented an improve- 
ment in the process of sulphide-ferrocyanide toning, described in 
Patent No. 8,002. 1912 (“ B.J.A.,*’ 1914, p. 6M). ^ It consists in 
alternative methods of combining ft silver sulphide image with one 
of copper ferrocyanide. A silver print or transparency is first 
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sulnhidedy toned in a cupper toning bath to which has been 

adGed a suitable silver i^lvent, such, for instance, as sulphocyamdes, 
persulphates, or chromic acid. As an example, copper sulphate, 
60 grs. ; potassium citrate, ^ oz. ; potassium ferrocyanide, ^ grs. ; 
ammonium sidphocyanide, 200 gra. ; water, 20 ozs. A bromide, 
chloride, or similar salt may be added to the copper bath. The 
chloride or any other form of copper (that will produce the ferro- 
cyanide tone) may be employed in place of the sulphate. Any other 
copper toning formula will answer with the addition of some suit- 
able quantity of sulphocyanide. 

An alternative method is to tone a silver print or transparency in 
the previously described bath, or any other copper toning bathe 
(which produce a ferrocyanide image wholly or in part), and, after 
clearing and washing, treating the copper-toned image with a sulphid- 
ing solution made acid with sulphuric or other acid. Quantities may 
vary, ^ but W grs. sodium sulphide and ^ dram sulphuric acid to 
the pint will serve as an example. The print is afterwards w'ell 
washed.— Eng. Pat. No. 6,026, 1913; May 29, 1914, p 423. 


Liver of Sulphur Toning. — B. R. Bawkins, in a demonstration at 
a professional exhibition, adopted the formula and process described 
by him as follows : — 

Liver of sulphur ... i oz. 

Hypo i oz 

Water (warm) 20 ozs. 

The liver of sulphur should be washed for a short time until it 
shows its true colour — a deep brown. The toner is used warm — 
about 80® F. — and therefore it is advisable to use an acid-alum 
fixing bath when fixing prints which are to be toned. It is neces- 
sary to wash the prints only slightly, so a.s to remove the acid. 
Prints can then be placed in the toner. They appear to become 
deeply stained yellow at first; in about ten minutes the toning will 
be complete. On removing from the toning bath the prints do not 
appear to be fully toned, but when the yellow discoloration is re- 
moved by washing, the tone is seen. 

As regards the colour produced on bromide papers, it closely 
resembles that given by hypo-alum, being distincUy on the cold 
side. Like hypo-alum, it gives warmer tones on prints that have 
not been fully developed, but in one direction it scores over hypo- 
alum in that it has no bleaching action or cutting out of the fine 
half-tones; in fact, it has no perceptible influence on the depth of 


the print. 

With gaslight prints the toner gives beautiful tones of a distinct 
sepia, and toning is complete in less than ten minutes. 

After toning, the prints should be well washed until all the ^^ellow 
coknir has gone, and dried as usual. The surface feels slimy in the 
toning bath, and with some papers there are dirty marks visible. 
Tbese marks can easily be ruboea off when the prints get their usual 
wipe before drying. Glossy bromides retain their gloss after 
squeegeeing. 

The only failures were causedkby blue spots ^nearing in a few 
prints at flwt, bub after washing the liver of sulphur and using a 
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clean, tmchipped ateel enamelled diah, theee apota no longer mado 
their appearance. 

The bath doea not keep, and ehould be made up freahly every 
time. It ia cheap, as liver of sulphur ia about 7d. a nound. — B.J./* 
March 20, 1914, p. 218. . ' . 

Subsequently, in a letter to the “ British Journal,” U. B. Hawkins 
expresses his regret at having overlooked the fact of a mixture of 
hypo and liver of sulphur being covered by the patent of E. Fenake, 
No. 18,545, 1912. He points out that the toning solution, or licences 
to compound it, are obtainable from Mr. Fenske, 46, Osborne Road, 
Thornton Heath, London, S.W. — “ April 10, 1914, p 293. 

Bleaching Sulphide -Toned Prints, — ^R. B. Blake Smith gives as the 
best bleaching bath for a })rint which has been anlj^ide-toned and 
requires to be re- converted into one of black colour the following' : — 


Solution A, 

Potassium permanganate .. ... . . 10 grs 

Water 5 oas. 

Solution B, 

Sodium chloride ^ oz. 

Alum .. J 02 . 

ConcentraKw. j ’^nhuric acid 25 minima. 

Water 6 ozs. 


The actual bleaching bath is compounded by takii^ 1 part of 
solution A and adding it to 4 parte of solution B. ^his lueacher 
works very quickly, and it does not give off noxious chlorine vapour, 
but is quite pleasant to use. The print is ^st soaked for two minutes 
or so in water and then immersed for ten minutes in a saturated, 
or nearly saturated, solution of alum. After th^ it is rinsed under 
the tap for a few seconds and then put into the permanganate- 
chloride bleaching bath. 

After bleaching there is almost always left a slight yellow stain 
(oxide of manganese) on the paper, especially where bleaching has 
taken place — t.e., on the parts previously occupied by the image. 
It is best to remove this rtain before re-development, and in onfer 
to do this the print, after rinsing, is placed in : — 

Alum J 02 . 

Sodium sulphite (cryst.) 6 grs. 

Concentrated sulphuric acid 5 minims. 

Water 6 ozs. 

and when the stain has disappeared, the print ie washed in running 
water for about ten minutes, and then redeveloped in - 

Amidol 6 grs. 

Sodium carbonate (cryst.) 6 grs. 

Sodium sulphite (cryst.) 35 grs. 

Water 2 ozs. 

Finally, a thorough wash brings the process to an end.— •* B.J./* 
June 26, 1914, p. 492. 



486 


THE BEITISH JOURNAL PHOTOGRAPHIC ALHANAC, [1915 

Colloidal Meyer, in a paper beiore the German 

Chemical Society, has given a method for .preparixig colloidal solu- 
tions of sulphur or selenium. The sulphur, or selenium, is dissolved 
in a few c.c.8. of hydrazine hydrate, and the solution is energetically 
shaken. When a saturated solution has been made a syrupy, dark- 
colquiE^ liquid is obtained. If a few drops of this solution are 
adj(iad to some litres of water, stirring thoroughly with selenium, a 
red-c^oured solution is obtained, and with sulphur a whitish-yellow 
solution. The selenium solution is exceedingly stable, and can be 
boiled for some time without undergoing any change. It can be kept 
for months. When it is allowed to stand for some time a small 
quantity of red selenium separates, but it disappears on shaking. 
The sulphur solution is not so stable as the selenium solution. — 

B.J.,** Decemiber 26, 1913, p. 994. 

OTHER TONING PROCESSES 

i^inone Toning Bath» — E. S. Maples writes in praise of the 
qumone toning formula of MM. Lumakre (*'B.J.A.,* 1912, p. 644) 
for bromide prints or lantem-shdes. A suitable formula is quinone, 
1 paJrtj postaeeium 'bromide, 5 parts; water, 200 parts. This mix- 
ture ' Ikeeps for not more than one hour, and should be strained 
ih|Oqj|h cambric before use. The tones which it yields are from 
brbiKn to red chalk. An after-bath of 10 per cent, ammonia increases 
ihe/€imtfaet«*eiiid, at the same time, ch^ges the tone to a warm 
bladkr It it ^necessary to use it for iianter>n-slide8 as it also removes 
the slight ope^WOtice left by the toning bath. 

A very exmlent after-bath is the Gubrome thiomolybdate toner 
“ A.P.,*^ March 9, 1914, p. 226. 

Toning by “ — Miss. Bertha E. Woolley and 

Charles W. Gamble, in a lenuthy paper, have described the results 
cl OiXesearch carried out at tne S^ool of Technology, Manchester, 
on tne method of initensiiioation and toning suggest by Neugsoh- 
wender and descxebed by him as due to coUoidaf silver. The silver 
image, on a negative or bromide print, is converted into silver ferro- 
cyanide by means of potassium ferricyanide solution, rendered air- 
line. It is then treats with stannous chloride, followed by solution 
of a caustic or carbonated alkali, this last treatment producing an 
image of brown ocdiour. The authors have tested the effect of many 
other tin oompownds in the process, and have examined the effects 
also of other variations, such as different alkalies, bleaching solu- 
tions, etc. They have shown the vei^ consideTable range of tones 
of which the process is capable. — Dec. 26, 1913, p. 987. 

The Carbon Process. 

Tank DevdoprattU of Carbon Prints. — G. T. Harris recommends 
the following as a very satisfactory method where carbon prints to 
the number of a couple of dozen or so are being made : Suppose the 
size of the paper unon which the tissue is mounted is 12 x 10, 
then 12 x 10 plates are taken end rubber bands stretched over 
each end. tinder these the prints are slipped, the band crossing 
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the plAin margin of the paper, of oouryBe. The plotee are dropped 
mto wood taukfl with wide V 'grooves, two on each groove, oahk 
to back. The tiasue being stripped, the prints can then be left to 
take their own time for development, and there is no fear of abrasion 
marks occurring from prints eliding across each other when the 
tissue is in a soft condition. — “ B. J.,^* March 20, 1914, p. 214. 

Substratum for Carbon Transparencies . — A very simple sub- 
stratum for coating glass for transparency work ds given as follows : 
Take the white of a new-laid egg, beat up well, and add slowly 
2 ozs. of water, taking care to keep stirring the whole time; add 
to thm one drachm of saturated solution of chrome alum. The 
substratum will have a blueish opalescent appearance, but should it 
be at all stringy, filter through fine muslin or cotton wool. 

Clean the glsuu well and apply the coatii^ with a broad camel- 
hair brush. A quantity can be coated at once and placed away 
for future use. It is <ufficult to find which side of the glass has 
been coated when dry, but this can he obviated by sticking a gum 
strip on the unooated side. The tissue will be found to adhere 
to the glass equally as well as m the gelatine method, and is less 
messy. 

In the double transfer carbon process, using ground opal as a 
temporary support, a coatan^ of this substratum will give most 
eze^ent results, blisters being reduced to a minimum. The albu- 
men holds the delicate high lights together and the finished pdnts 
leave the support with ease. A spoilt print should not be removed 
from the opal by any other means but transfer paper; scrubbing 
spmlt prints from the opals spoils the surface, aoid will cause fature 
prints to stick. Old transfer should be kept for this purpose. 

By adopting this method the opals will only require waxing 
once or twice first; should the prints show any inclination to stick 
in final transfer, a little petrol rubbed over the opals will do all 
that is necessary. An excess of wax wiU cause blisters, and the 
surface of the finii^ed print will appear smeary. — “B.J.,” June 12, 
1914, p. 459. 

Quick Drying Sensittser . — ^Achille Carrara has published the fol- 
lowing formula for a quick-drying sensitiser consisting of pure 
ammonium bichromate and ethyl alcohol with a minimum quantity 
of wateiv-viz., only that necessary to obtain the solution of the 
bichromate in the alcohol. 

A stock 20 per cent, solution of ammonium bichromate (pure) is 
prepared as follows : — 

Ammonium bichromate (pure) 20 gms. 

Water, to make up 100 c.c.e. 

and we have that every 10 c.c.s. of this solution contain 2 gms. of 
bichromate, whilst 5 c.c.6. contain 1 gin. 

To make up the sensitising baths 

For a per cent, bath take stock solution 5 c.c.s. 

ethyl alcohol 35 c.o.s. 

For a 3 per cent, bath take stock solution 5 c.c.s. 

ethyl alcohol 28 c.c.8. 
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For a 4 per cent, bath take stock solution 5 €.c.s. 

" ethyl alcohol 20 c.c.s. 

For a 5 per cent, bath take stock solution 5 c.c.s. 

« ethyl alcohol 15 c.c.8. 

To sensitise the tissue, pin the latter up in cut sizes to a piec'e of 
4»oard in a vertical position by the four corners, placing a sheet of 
blotting paper between it and the board. A convenient method is 
to pin up two or three pieces of tissue side by side on the dark 
room door. With a broad camel-hair brush dipped in the solu- 
tion the surface of the first sheet of tissue is painted over with rapid 
strokes of the brush, first across, starting freon the top, and then 
up and ddWn, taking care not to have the brush too wet and not to 
wet the back of the tissue by letting solution get over the edges of 
the tissue. 

Faint the solution on the three pieces of tissue rapidly in succes- 
sion and then start over again, commencing from the first one. In 
this way the tissues should each receive three successive coats of 
solution and should then bo hung up to dry. In fifteen to twenty 
minutes the tissue is ready for use. If an electric fan or a fire is 
in the dark-room, drying takes place even quicker. 

This method enables one to have freeh tissue within twenty 
minutes and sensitised in a bath of the requisite strength to suit 
negatives of varying density. The made-up sensitising bath, after 
being once used^ should not be kept, as it becomes turbid within a 
few hours, hence the advantage of being able to make up small 

Q uantities as required and as shown in above formulae. — **BJ.** 
lolour Supplement, Jan. 2, 1914, p. 3. 

The Ozobrome Prpeess, 

One-Bath Ozohrome, — ^W. B. Jackson prefers to use the acid and 
pigmenting solutions mixed together, as was the practice in the 
early days of the Ozobrome process. But he combines the two in 
proportions, adjusted according to the final result required It is 
found that the mixed solutions keep (juite satisfactonly. A table, 
giving the proportions of the two solutions for various descriptions 
of work, is as follows : — 


Parts by Volame of 
Diluted PfRiDenting 
Bolutioii. 

Parts by Volume 
of ObTonie 
Acid Bath. 

llesuir. 

3 

1 

Plucky Ozobromes from flat grey 
bromides. 

11 

4 

1 

Ozobromes of the same density 
and contrast as the original 
bromide. 

5 

2 

Normal Ozobromes from dense or 



contrasty bromides. 
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The bromide, after being well fixed, 
so that no trimming is required on 


washed, and dried, is trimn^^ 
the final Ozobrome. 


The tieeue is soaked for about three minutes in the mixed solu- 
tion and then brought directly into contaet with the bromide print 
under water, finally squeegeeing into dose contact on a glass slab. 

Ten minutes is ample for the print to bleach. The print is then ^ 
transferred to the transfer paper in the usual manner. — ** A.P.,’' 
Nov. 15, 1913, p. 646. 


Ozobrome on Bromide. — T. H. Greenall gives working details of the 
method of securing specially good and strong effects by intensifying 
a correctly e^osed, but ligntly de\ eloped, bromide print \>f means of 
Ozobrome. The results are characterised by richness in the shadows 
and full detail in the high-lights, whilst the piocess is one which 
admits of great control. 

The starting point is a soft enlargement on a smooth, not glossy, 
bromide paper. Chiffon or other dinusing means should not be used. 
The paper should be exposed for the miitimum time which will give 
detail in the high*lights with a soft-working developer without bro- 
mide. A suitame developer is : Metol 1 grain, potassium metabisul- 
]>hite i grain, sodium sulphite 6 grains, caustic soda 2 grains, water 
4 ounces. Fresh solution must be used for each print, and develop- 
ment must be completed m from two and a-half to four minutes, 
iccording to the character of the negative and subject. Prints with 
(^n’eater contrast are obtained by using six grains of potassium car- 
Donate in place of the caustic soda, but perhaps in some cases the 
character of the water supply may affect the result when caustic 
.ilkahes are used. The metol is kept separately (with the metabi- 
sulphite) in a 1 in 80 stock solution. For those who prefer a ready- 
made developer, ten minims of Azol to the ounce of water may be 
recommended. 

The prints, after fixing and washing, must be hardened in a 
solution of chrome alum, of a strength of twenty-four grains to the 
(iunce, for ten minutes — not for longer — and then are again washed 
for a few minutes. 

The Ozobrome print can be applied to this bromide either at once 
or after drying, in the latter case after first soaking in water. The Ozo- 
hrome solution bleaches the silver image and the latter is either re- 
developed or sulphided. Hence the colour of the Ozobrome tissue 
needs to be chosen according to which of these two treatments 'is 
adopted. For re-developing, Illingworth’s “ Gravure Platinum 
Black ” is very suitable : “ Gravure Special X,” for sulphide toning. 

In making the Ozobrome the following procedure was found best. 
The stock solutions required are as follows : — 

Solution A — This is the concentrated Ozobrome pigmenting 
solution as sold. 

Solution B. — This consists of water 2 ounces chrome alum 13 
gi'ains, potassium bisulphate 2 1-5 grains, citric acid 1 grain. 

Solution C consists of citric acid 1 grain, water 1 ounce. 

Solution D. — Water 1 ounce, potass' urn bisulphate A grain. 
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The ** working strength acid bath " given in the Ozobrome leaflets 
is the same as solution B. An alternative formula is also given, 
which substitutes the same weight of oxalic acid for the potassium 
bisulphate. Solution C is prepared fresh from a stock solution which 
is preserved with a few drops of chloroform, or one drop to the 
ounce of carbolic acid. Solution D is prepared from a stock solution 
which keeps perfectly. 

For use, supposing that it is a half or a whole-plate print which is 
being worked, 30 minims of A, 40 minims of B, and 10 minims of C 
may^e taken., with water to make 150 minims. If a more delicate 
result is required, we may try 30 minims of A, 45 minims of B, and 
15 minims of C, with water to make 150 minims, whilst if the bromide 
is of the chalky sort, a solution may be used, made up of 30 minims of 
A, 30 minims of B, and 10 minims of D, with water to make 150 
minims. 

The effect of D in excess is to veil the high-Iights, whilst citric acid 
in excess gives washed-out high-lights. This, however, is not neces- 
sarily fatal when the bromide print is going to be re-developed under- 
neath. Each worker should experiment for himself with trial strips 
of his bromide prints which are of a similar character and have re- 
ceived the same development as the bromide print that is to be 
** Ozobromed." 

The next proceeding is to take a piece of the Ozobrome tissue, and 
to hold it under water for a minute, or until it is limp, and then, after 
draining off all surface water, to place it face upwards on the sheet 
of glass. The solution is next spread over the surface of the tissue 
witn the aid of the camel-hair brush, the action of the brush being 
kept up for exactly two minutes. Two drams of the solution wifi 
be found ample for a piece of tissue 7x5 ins. The brush, of course, 
must be dry to start with, or, at any rate, should be squeezed out 
as dry as possible. 

At the end of the two minutes, the sponge, charged with water, is 
passed lightly over the tissue for a few seconds to remove the excess 
of surface solution, and the bromide, which should have been already 
soaking in water, is placed dripping with water face downwards on 
the tissue and instantly squeegeed down.^ None of the sensitising 
solution must touch the bromide print, either from the fingers or 
otherwise, until it reaches the tissue, and, once put down, there must 
be no attempt at adjusting. 

The Ozobrome is developed on the bromide as in the carbon 
process, and after a brief wash the underlying bleached bromide print 
may be re-developed with freshly mixed amidol, without bromide, 
or sulphided as in ordinary sulphide toning. If the final print appears 
too heavy, the developed image on the bromide can be reduced with 
hypo and fcrricyanide, but not unless the Ozobrome deposit in the 
high-lighta is sufiicient, since the ferricyanide destroys tne detail of 
the bromide first in the higher tones. — **Phot.," March 17, 1914, 
p. 227. , 

The Bromoil Process. 

BromoU BUaeh^r, — H. F^therstone gives the following formula 
for a bromoil bleacher, wihich permits of prints being very easily 
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inked up, and, further, does not require the print to be soaked in a 
bath of sulphuric acid. 

Copper sulphate 40 grs. 

SulphuTic acid 2^ minims 

Potassium bromide .. .. . .... 40 grs 

Potassium bidiromate . ' . . , 3^ grs. 

Chrome alum 8 grs 

Dissolve above in 10 ozs. water, and use at a temperature of 90^ F. 

The dry bromide or gaslight print is immersed m this solution, 
and after five minutes &e image will have bleached until hardly a 
trace is seen. This bath also hardens the gelatine at the same time, 
which enables it to stand the brush-working well. 

The print is then washed five nianuies and fixed in hypo, 3 ozs^ 
to one pint water, to remove the soluble silver that in time might 
show enects oi darkening, alter ward’^ being washed tlioroughly to 
remove the fixing agent. At this stage the image can be seen in 
relief, and when the surface moisture is dabbed off witli a soft 
doth the print is ready for inking — “ B J.," November 14, 1913, 
p. 884. 

Bromoxl BleacJicr, etc . — A H. Gardner has published the formula 
of the bleacher previously sold by him as “ Silvax " It is : — 


Sulphate of copper anhydrous 80 grs. 

Salt .. .. 720 grs 

Bichromate of potash . . . 16 grs. 

Water ... 24 ozs 

Tliis mixture to be used until exhausted 


Instead of the white anhydixius copper sulphate, 130 grs. of the 
crystals (blue) can be used 

As first sent out, the ** Silvax ” solution had added to it an acid 
salt (ammonia alum) for the purpose of forming a clear solution. 
Bi.t afterwards the alum was discarded and the solution of the 
poNvder was rendered acid by addition of a few' drops of sulphuric 
acid But it has since been found that the deposit is not of im- 
p<jrtance and can be disregarde<l or filtered off 

111 endeavouring furtlier to improve the " Silvax " bleacher use 
w'as made of chloride of copper pii/Ji salt in one solution with 
potassium bichromate m another solution, according -to the folio w'ing 
formula — 

(1) Chloride of copper .. . 64 grs. 

Salt . . 480 grs. 

Water 4 ozs. 

(2) Saturated solution of bichromate of potassium. 

The worker must experiment for himself with the particular 
paper or papers which he uses. The simplest way is to keep No. 1 
solution constant, and vary the bichromate For instance, here 
are three variations, the middle being about normal : 

(a) No. 1, 1 dram and 1 dram water. No. 2, 2 drops. 
ib) No. 1, as above. No. 2, 4 drops. 

(c) No. 1, as above. No. 2, 8 drops. 

Generally speaking, the stronger the bichromate the slower the 
action and the stronger the tanning action. 
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Each of the above quantities is sufflciexut for a quarter-plate print, 
and after use the bleacher should be thrown away. llie print 
should be soaked in water until limp before bleaching. 

As to temperature, it is sometimes an advantage to raise the 
temperature to 80 to 100 degs. F., especially when bleaching a 
hardened gelatine print. The tanning action in such cases appears 
to be more thorou^, and the relief more pronounced. But ordinary 
temperatures (65 to 70 degs.) with most gelatines is sufficient. It 
is not found that there as any striking evidence in favour of high 
temperatures, except to suit special cases If the ftleacher is 
adjusted to suit the^int, correct chemical action follows, and, 
generally speaking, temperature can be ignored, provided extremes 
are avoided. 

The colour of the print after bleaching and rinsing in water is 
important, and affords a reliable clue as to the efficiency of the 
bleacher. After bleaching and washing, the image should be a 
bright lemon yellow. The whole image dissolves very easily in an 
acid fixing bath, such as Agfa rapid fixing salt, and witn some 
papers (soft gelatine papers) this is sufficient 

The same result can be reached with 

(1) a very weak sulphuric acid bath (even one or two drops 
to the ounce of water), which quickly removes the yellow 
image 

(21 A plain hypo bath (2 ozs. to the pint of water), which 
quickly dissolves the rest of the deposit, leaving just a 
colourless suspicion of an image 

After the acid bath the print should be well rinsed, so that the 
acid remaining is negligible 

The use of sulphuric acid has been much discussed Some 
workers have strongly discouraged it, others always use it, even 
up to 5 per cent, strengtli and more Good and correot bleaching 
being presumed, the use of sulphuric acid has no deleterious effect, 
provided the strength and temperature are not overdone. And 
these must be suited to the degree of hardness of the gelatine. A 
tough, almost insoluble gelatine can be treated with a 2^ to 3 
per cent, bath (stronger is seldom called for) at 70 to 90 or 100 degs., 
and left to soak until the toughness of the gelatine is gradually 
broken up and the relief makes its appearance. The effect of a 
weak sulphuric r.cid bath used at a high temperature is similar 
to that of a stronger bath used at a lower temperature, and with 
some papeis warm water is sufficient alone. Gelatine, strength of 
acid bath, and temperature are inter-dependent, one upon the 
other, and must be determined by experiment. As a general 
indicator of treatment for experimental purposes the following is 
given : 

In fAe ease of a hard, insoluble gelatine: 

(1) Bleach at a temperature of 80 degs. or more, using a 
bleacher fairly strong in bichromate. 

(21 Use a d per cent, acid bath and raise the temperature 
grMoally to 7Cf, 80, or 00 degs., until sufficient relief is ob- 
servable. 

(3) Theb wash and fix. 
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In tilt catt of a toft gtlaiint: 

(1) Bleach at normal temperature (say 65 degs.) in a bleacher 
oontaiiiihg less bichromate. 

(2) Rinse and' fix in an acid fixing bath, or wash in acidulated 
water (two drops sulphuric acid to the ounce), and fix ii> 
ordinary hypo. 

(3) iSsak in water and gradually raise the temperature to 
80 or 85 degs. until relief is strong enough 

Within reasonable limits sulphuric acid and warm water appear 
to bring about proportionate softening, whtt is what is required. 
.Vmmonia, on the other hand, as already imntioned, gives general 
softening, which is most apparent in the loss of high-lights, such as 
cloud grskdations. It is best avoided. 

First, correctly bleach your print, and then trust to plain water 
or acidulated water and a raised temperature <to get your relief. 

The majority of failures can safely be put down to imperfect 
bleaching — ^that is, imperfect ** as regards the end in view, which 
IS to endow the gelatine film with certain properties upon which 
the process is baaed. 

The causes of these failures are: 

(1) The use of a hard and fast bleaching formula for all 
papers. 

(2) The possible deterioration of the stock solution, used or 
unused 

(3) The use of stock solution which has been partially ex- 
hausted in some essential 

(4) Attempts to tinker up the stock solution by adding other 
things. 

Such sources of failure are removed by (1) using a correctly 
adjusted bleacher, and (2) by using fresh solution each time. The 
test of proper bleaching is a distinctly yellow image, and a good 
test of correct after-treatment is a reasonable amount of relief. — 
“ AP.,” Oct. 20, p 359, and Oct. 27, p. 389, 1913. 

Bromotl Formulm. — Dr. S. Brum Do Canto gives the following 
formulas as those found most effeetivo as the result of making 
trial of a very large number of published prescriptions. For the 
development of ithe bromide print a weak, followed by a etrong, 
amidol developer is used. 

I.— Weak Dbvelopeb. 


Soda sulphite (anhydrous) 5 gms. 

Amidol 1 gm. 

10 per cent, bromide solution . . 1 c.c. 

Water 800 c.c.s. 

II.— Steono Developeb. 

Soda sulphite (anhydrous) 5 gms. 

Amidol 1 gm. 

10 per cent, bromide solution 4 c.c.s. 

Water 200 res 
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When itlie image liae completely appeared in the first developer, 
tranefer it imm^iatoly to the second developer, ^where develop- 
ment is quickly finished 

The print as then quickly passed into a 5 per cent, solution of 
liquid soda bisulphite and transferred to the hypo. 

The fixing bath is one consisting of equal parts of a 50 j)er coni, 
solution of hypo and a saturated solution of boric acid, iii which 
prints are fixed in from 10 to 15 minutes; longer does no harm 

Before bleaching prints should be soaked in water for not loss 
than twelve hours in summer or twenty-four hours in winter. The 
formula found beat for the bleaching bath was as follows : - 

Copper sulphate .. 40 gins. 

Potassium bromide ... 20 gms 

Potassium bichromate 1 gm. 

Water to make 1^000 c.c.s. 

This bath bleaches remarkably quickly, and it is most important 
to remove the print as soon as bleached and to wash in running 
water for five or ten minutes. The relief is then as good and 
strong as that obtained only by the use of hot water and a bath 
of sulphuric acid when other bleachers are used. The print is then 
fixed in a solution of hypo, 3 ozs. ; water, 20 ozs ; and after a 
further twenty minutes* washing is ready for pigmenting. A good 
method of washing is to press the print, after several successive 
soakings, with a wet chamois leather. 

For pigmenting the method found best is that of Namias A 
small portion of hard ink is carefully mixed with ten times its bulk 
of very finely rectified turpentine. Charge immediately the brusli 
with thia mixture and dab it quickly upon the whole surface of 
the print, wihch will become covered with a fine coatmg of ink. 
Continue tihe dabbing action of the brush. Gradually from the 
nebulous print the high-lights appear, the shadows intensify, and 
detail ^ows. It follows that, with the gradual evaporation of 
turpentine both on the print and on the brush, the ink becomes 
thicker and passes from the print to the brush in the high-lights, 
and from the brush to the print in the shadows. After a short 
time of dabbing the whole image is very clear. Only the lightest 
tones do not resist this first treatment, but never mind them : con- 
tinue the dabbing until obtaining detail in the shadows. 

This first part of the inking being complete, take three parts of 
hard and two pants of soft ink, and dissolve the mixture with soma 
four or five times its bulk of the following n](.edium : — 


Rectified turpentine 1 part 

Petrol 2 parts 


This second ink is intended for the lighter tones, and will be‘ 
worked up quite^in the same way as the former, the sole difference 
being that it murt not be used so fluid, in order not to modify the* 
effect of the former inking. 

Where any lack of intensity is found, supplementary inking with 
this second ink will be made, the excess of ink being removed by* 
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continuous dabbing. marvellous how quickly a Bromoil print 

is made in this way 

Tf the worker is not satisfied with the resultmg print all the 
pigment can be instantly removed with a tine cloth and benzine, 
tlie print is soaked in water for five or ten minutes, and is then 
a^ady to ink up once more. 

Professor R. Namais insists upon the use of very finely rectified 
turpentine, saying that ordinary turpentine usually contains greasy 
matters, which make' it inconvenient for the process, and recom- 
mends only distilled and very volatile turpentine. This point is 
certainly of the highest importance, and even when using dis* 
tilled turpentine great care must be taken in w'ell corking the 
bottle, because evaporation of the most volatile parts gradually 
increases the density of the remaining portion, which becomes quite 
unsuitable for the process 

An important point is to work quickly. To obtain the best 
lesiilts cover the sniface of the proof, in the beginning of the firi^t 
jnkiiig, with the pioper quantity of ink. Too much mk will lead 
to haid, too httlo to soft results. 

For the fiist inking by this method tlie largest putois pied-de- 
Licho brushes are the most convenient — “ B .1 Aug 14, 1914, p 
626 

Masking as a Control Means in Pigmentmg BromoHs, — H. Wild 
recommends the use of a mask for protecting part of a Bromoil print 
when inking up, for somewhat greater depth of tone, a given portion 
of the print. The mask is useful, particularly when there is a sharp 
outline up to which the action of the inking brush requires to extend. 
The mask is conveniently made of extra fine tracing paper. A piece 
of the paper is placed over the print, and the outline of the part to 
bo masked marked out with a fine pencil, and carefnlly cut out with 
a fine pair of scissors The paper cuts very cleanly, does not tear, 
and lies flat. In the case of intricate details one must noF try to 
cut them all out, but rather to geiierahse them It is better that the 
mask should be a shade larger rather than small If large (in these com- 
plicated places) it merely means a few light spots to oe taken out 
afterward, which can easily be done with a fine brush and the 
pigment, using paraffin oil as a medium. If t9ie mask is cut inside 
the line it means a dark line or s^iots on the print, which are a good 
deal more trouble to take out. 

Having made the mask, it is adjusted over the print and secured 
by a couple of pins beyond the edge. Keeping a finger on the edge 
of the mask to prevent it from Upping, the sky may be put in, 
working right up to and over the edge of the mask, and lifting it up 
occasionally to see if the tint is deep enough. Here a word of warn- 
ing may be needed. The mask must be lifted up frequently, for it 
is surprising what an effect a very little pigment has. If one goes 
dabbing away until it seems to look right with the mask, it is almost 
certain to be much too dark. When the sky seems correct, any little 
touches of light can be taken out with a piece of plastic rubber, tfi^ 
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pigment in this state coming away veiy cleanly and easily . — ** Phot./' 
Jan. 6, 1914, p. 16. 

Clouds in Bromoil Prints, — C. H. Hewitt indicates, by reference 
to a eeriee of examples (reproduced), the methods of chief service in 
adding clouds when pigmenting Bromoil prints. These are : — 

1. Leaving the cloud or clouds, and working the sky round them. 

2. Laying an even tone, and removing the pigment, so as to repro- 
duce the lights, either by hopping or iby other means. 

3. Laying a tone and allowing it to dry, and then removing it as 
required by means of rubber or other abrasive. 

Obviously all three methods may be used in conjunction, and this 
is what most usually happens in actual work. 

The first method has the advant^e of leaving the light tones 
of a mass of sunlit cloud a purer white than it is possible to get by 
any method of hopping off the pigment. The blue sky can be 
worked up to the crisp edges of the cloud more readily, and a 
cleaner edge obtained than by hopping. 

The thii^ method is seldom satisfactorv for clearly defined cloud 
masses, because it only provides the light portions and leaves no 
method of introducing the shadow side of a cloud. It is also apt 
to produce a different texture from that obtained by the stippling, i 
dragging, or h<mping actions of the brush. If the print is on 
smooth paper, the rupber gives a smoother, less granular texture ; 
and if on a rough paper, then a more granular one, because it rubs 
the pigment from the tops of the surface roughnesses of the paper. — 

A.P Feb. 2, 1914, p 110. 


Platinum Printing^. 

Brown Tones on Satista Paper — In the use of this new plaUnum- 
sUver i^per, introduced during 1914 by the Platiiiutype Company, 
B. H. Bolfe finds that a pleasing brown tone is readily obtained by 
bleaching and sulphiding, as customary with bromide prints. It is 
obvious that the coldest tones will be obtained by developing the 
original print cold (60^ F.) and sulphiding the dried print, which 
has been previously washed and freed from hypo. This would en- 
sure both platinum and silver sulphide images retaining their coldest 
tones and producing a mixture of black and sepia — a fairly warm 
blacky On the other hand, the warmest final result, an excellent 
sepia/ is effected if the print is developed hot (170^ F.), thereby 
** warming " the platinum as much as pMBible, and, after washing 
free from thiosulphates, by transferring direct (without inter- 
mediarv drying) to the bleaching solution. This should ensure a 
faizi!^ light-coloured sulphide image in the silver portion. The 
washij|g oetween bleaching and sulphiding should in anv case be 
a8>brW as possible. On theoretical grounds, sulphiding should add 
^ the permaijencjf* of the print,— June I, 1914, p. 580, 
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Trimmlns: and Mounting; A^nnU. 

A Convenient Trimming Board , — Pratt deECiibes a convenient 
form of trimming board suitable for trimming prints of a wide 
range of size and shape. It consists of 
a planed piece, of hard wood from half- 
an inch to an inch thick, the sides being 
at true right angles with each other. 
Along one edge is tacked a piece of wood, 
the edge of which is about half an 
inch above the top of the board. The 
print is placed on the top of the board, 
with one edge square against this hllet 
of wood. A set square placed at the top- 
of the trimming board will then 
allow of the print being accurately 
trimmed off. Lines can be drawn ver- 
tically on the trimming board, as shown 
by the dotted lines, so as to allow anv 
number of prints to be trimmed to a uniform size. — “ Phot.,^* 
February 17, 1914. 

Cutting and Bevelling MounU. — G. H. Strong gives the following 
directions for cutting bevelled cut-out mounto and bevelling the 
outside edges of mounts : — The tools required are few — viz., a 
steel straight-odgo (one edge bevelled), a piece of plate glass (the 
larger the better) or a strip, say 9 ins. wide, would do, a narrow 
oilstone, rule, set-square, and mount knife. 

The last-named is the aJl-dmportant factor in the case, and if 
ilieie IS a secret in mount cutting at is in the blade. Nothing is so 
annoying after spending some minutes sharpening to have it turn 
ill as many .seconds. 

Blades should be Griaard’s, Paris. When sending tliem to be 
ground the tool-dealer should bo instructed to give them a long 
bevel, and care must be taken to keep them specially for the 
purpose. 

A mount is required, say, 12 x 10 sight, 16 x 14 outside. Get 
a suitable piece of board (six-sheet is mostly used), and with the 
aid of the feet-square mark and cut the outside, using the steel rule 
for a guide Then mark off 2 aiis. all round — again with square 
and steel — pencil the opening. 

Next phuo the steel straight-edge (with the bevel facing the 
left) about ^ in. outside the square to be cut (or, if prefmble, 
allow the i in. when marking the 2 ins.), and cut througl^ line. 
W'ith the knife held between the thumb and first two fins^, and 
holding the guide fimly with the left hand, insert the Mads at the 
farther point, drawing the knife towards the body. Obviously ii 
a bevel is required the handle mi^t be tilted, as there is a tendency 
for the kmfe to run inside the line. It is essential that a keen edge 
is kept, and then the board will be cut without resistance. « 

Having cut the four sides in this manner, lift the whm^ a^d 
witli a sharp tap at the back of centre the interior will be removtpl. 
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If junperfect tJie inaccuracit^s may be remedied by reversing the 
knife aa in outside bevelling. 

Bevelline Outside Edges. — With the mount the knife has been 
used on the left-hand side of the steel, but it is difficult to 
cut, say, i in. or less in this way in oi der to obtain an outside bevel. 
The photograph is placed face uj) wards, the steel (with the cham- 
pherra edge facing the iright) resting on it. 

Always remember to give plenty of tilt both ways to the bladet 
proceeding with a dragging cut rather than a tear. It is not at all 
necessary to get through at one stroke, providing that the straight- 
edge and photograph are held fimly in the meanwhile. 

Oval, cii^e and shaped mounts are usually cut without a guide, 
and some little practice is required. An oval should never be 
started at its small end, as the commencement of the cut is always 
seen, and the long sides are the more easily trued up. — 

April 17, 1914, p. 306. 

Two MountanU Which Keep . — Two formulae for mounting pastes 
which can be made up readily and will keep for a reasonable time 
(a year or more) are as follows: — Soften 200 grains of any good 
gelatine and soak for an hour or so in cold water. Then tako 2^ 
oza. of rice starch and mix with cold water to the consistency of 
cream ; make up to 20 ozs. with water ; add the gelatine and apply 
gentle heat, continuously stirring until the mixture becomes thick 
and glassy in appearance, then add two or three drops of oil of 
cloves and allow to cool befotre putti^ into jam or pickle jars, 
preferably the latter, with patent airtight tops, for storage. It is 
ready for use at once, and the prints to which it is applied are 
not likely to curl up at the edges. 

If you should be in the habit of using paper of double or post- 
card thickness, perhaps the following recipe will be found to be a 
very useful one : — Take 4 ozs. of the best Scotch glue and allow it 
to soften in 15 ozs. of cold water for not less than twelve hours 
(twenty-four will not hurt) ; then apply moderate heat until the glue 
18 thoroughly melted and the solution becomes clear, add 65 ozs. of 
boiling water, stirring meanwhile. In another vessel 30 ozs. of 
stiff starch paste ai*e stirred up with 20 ozs. of cold water until a 
thin milky fluid without lumps is obtained. Into this the boiling 
glue is poured with constant stirring and the whole kept at boiling 
temperature for ten or fifteen minutes. After cooling, ten drops of 
carbolic acid should be added to the paste, which will be found to 
be of extraordinary adhesive power, and will hold not only prints, 
but card or millboard, or even wood. — “ B. J.,’** June 12, 1914, p. 460. 

Coven for Fish-Glue Bottles, — A. convenient “ cork ** for bottles 
containing gum, fish-glue, and similar adhesives is a piece of the 
than ^eet rubber used by deniists and known as ** rubber dam.” 
This is stretched tightly over the mouth of the bottle and held in 
around the neck with a strong rubber band. The rubber, of course, 
gradually ** perishes,” but a fresh piece lasts at least a year, and its 
cost is trifling. — ** B.J.,” Dec 19, 1913, p. 982. 
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Dry-Mouniing Prints in Quantity. — ^R. R. Rawkiiu describes « 
convenient accessory for facilitating tbe rapid fixing of the print 
in correct position upon the mount where a considercuble number of 
prints, all of the saine size^ have to (be mounted on boards, all also 
of the same size. 'The purpose of the device is^ that the adjust- 
ment at the start can be made by an experienced mounter, and the 
prints then fixed in position correctly oy unskilled labour. The 
accessory consists of a wooden board or bedplate, provided with 
raised edges on three sides about ^-in. thick. A guide is cut out 



of 8-sheet cardboard, and is (fixed in position, as shown lu the 
drawing, .so that the print, wben pushed into the angle of the 
guide, comes exactlly m position on the mount, which, in turn, has 
only to be pushed into the angle of the bed-plate. By means of 
this device the work of placing the print correctly on the mount is 
reduced to two very simple operations. The guide can be set to 
different positions when dealing with different batches of prints. 

B.J r June 12, 1914, p. 452. ^ 

Dry-Mounting Failures . — A defect sometimes seen in dry-mounted 
prints is a line of mounting tissue shoiYi^ round the print, or if 
no^t all round, along one or two sides. This may be due to bad 
trimming, but it is much more likely to occur through the print not 
being dry and to its contraction under the heat of the plate and 
before the softened shellac tissue has had time to cement the print 
s^urely to the mount. If the heat of the plate is too great another 
difficulty will occur at the same time, the melting of the gelatine 
surface, assuming that a bromide, carbon, or a P.O.P. print is being 
mounted. To obviate these difficulties it is best to straighten 
out the prints as taken down from the drying racks, when the mois- 
ture in the print from the slightly moist air is s-uffioient to prevent 
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bha gelatine surface froir crackin|;. Tlian tUiey may be laid tu* 
gether in a uarm, dry place, not tightly pressed, which would pre- 
vent perfect drying, nor yet laid loosely, when they would again 
curl and bo troublesome. An hour or two should be suffioient 
to ensure complete dryness, and so with care in the use of the ther- 
mometer for gauging the temperature of the hot plate, neither of 
the defects we have loferred to should be seen in the mounted prints. 
— January 2, 1914, p. 2. 

Mounting Large Prints. — A very good method of mounting en- 
largements of size 24 X 18 and upwards, is the following recom- 
mended by G. T. Hams : — A smooth board suitable to the size of 
the print, or a clean table-top, receives the print face down, the 
corners of the print being fixed to it by ordinary dark-room pins. 
A solution of the best glue, of about the consistency of cream, is 
sparingly applied with an ordinary house-painters brush, and 
worked thoroughly aid over the print. The desirable object is not a 
thick coating of glue, but an infinitesimal film evenly applied all 
over, and to ensure tliis the coating, ihaving been evenly applied, 
must be worked with the brush until practically every brush mark 
has disappeared and only an even tacky surface remains. The print 
is now laid down upon the mount, and, with the palm of the hand 
or a clean cloth, smoothed into contact with the mount by working 
from the centre to the edge radially m all directions. Once t}i3 
print is in contact all over the mount and free from any trace of 
air-'bells, at can be finished by going over the surface with an ivory 
or bone burnisher, a piece of mounting-board being laid upon the 
print to prevent friction marks from the burnisher. The tempera- 
ture of the mounting-room in winter should be attended to, or the 
glue will set before the print is ready for laying down — “ B J.,” 
March 27, 1914, p. 244. 

Stain for Frames. — O. T. Harris finds that diamidophenol, as used . 
for development, makes an excellent and pleasing stain for wood- 
work, and one which, sc far as is shown by two or three years’ 
experienoe, is permanent. The stain is made up, without any 
particular formula, by adding enough diamidophenol to a 20 per 
cent, solution of soda carbonate to turn it a dark brown. This 
mixture is applied \o the wood with a brush. Depth of colour is 
got by several applications, and when thoroughly dry, oiling with 
boiled linseed oil increases the depth and richness. — “ B.J.,” March 
20, 1914, p. 214. 

Stam for Oah Frames, — G. E. H. G. -recommends using, for tlie 
staining of oak frames, ordinary Brunswick black mixed with plenty 
of good turpentine. The mixture is applied to the frame with a 
broad, ^ fiat brush. The black in its pure state dries quickly a glossy 
brownish black, and when^ diluted makes a very good ** light ” or 
“ dark ” oak, and dries with a very faint oily sheen which brings 
out the full beauty of the grain of the wood. — *‘B.J.,” Feb. 
1914, p. 131. 

Brown Stain for Oak Frames — H. E. Till recommends the follow- 
ing method for securing a range of browns from straw colour to 
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deep walnut on oak frames. The stain is found to be permanent. 
The materials are Vandyke brown crystals and washing soda. The 
former are not sold by every drysaltery though obtainable at the 
laraer colour storesy but can be had from firms such as Messrs. 
Cawmorey Victoria Streety Bristol. The powder Vandyke brown is 
not suitable, as it clogs the grain of tm wood and destroys ther 
pattern. To make the stain, mix 2 to 3 ozs. of Vandyke orown 
crystals with a handful of washing soda. Place in a saucepan, with 
half-gidlon of water, bring to the boil and continue boiling until 
thoroughly dissolved. The mixture is then bottled for use. It can 
bo mixed with further water according to the depth of colour 
required. If applied hot it sinks more deeply into the wood, though 
it IS quite eihcient when used cold. The stain should be well rubbed 
into the wood with a sliort bristle brush. If desired, the stained' 
frame, when dry, can be well rubbed over with a little linseed oil, 
which gives a semi-polish and imparts a lustre to the colour — 
“BJ.,” Jan. 30, 1914, p. 94. 

Working: Up Photogfraphs. 

Relief Photographs.' -A, C. Glover describes a mechanical 
method of obtaining photographs showing almost any required 
degree of relief. 

The necessary materials are — A print on a thin, tough paper 
(thick paper and those with thick emulsions— as glossy gelatine 
papers— are not suitable, as Uiey are apt to crack) ; some strong 
adhesive, such as fish glue; lead foil, the kind used for putting on 
damp walls previous to papering; and a modelling tool. 

This latter can be easily made at home from a wooden meat 
skewer or similar article. The one most useful is of the following 
shape : — ■ 



If home-made, particular care should be taken in smoothing it on 
fine glass-paper, as a lough coi ner would probably tear through the 
lead and show on the print Two other necessary fhings are carbon 
paper (the blue pen-carbon is best) and a velvet pad. Two or three 
thicknesses of velvet is sufficient— the focussing cloth folded a few 
times answers admirably. 

Take a piece of lead a little larger than the print and coat it 
tvenly and thoroughly with the fish glue Wlien slightly tacky— 
% <*., when very slightly dried — ^place the dry print on, and carefully 
rub down with a soft rag rolled into a ball until it is thoroughly 
in contact all over. . 

It is safer to put it under pressure for a time to ensure ite proper 
adherence. Afterwards allow to dry thoroughly. is absolutely 

essential, as if not properly dry when the other operations are 
commenced it will probably leave the support or break. 

When thoroughly dry place the whole thing face up, with the 
parbon paper unilerneath, next to lea«} sppface, op a hard snpportf 
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such aa a piece of glees. Over the face of the print place a sheet 
of transparent paper ; a transparent gardee envelope cut open is the 
beet, being strong. Then go over the outlines and all the shadows 
with a blunt pointed instrument, such as an agate stylus. This has 
to be carefully done, as the success of the whole thing depends on 
getting the true outline of features and shadows. For a broad mass 
of shadow rub lightly all over 

When finished turn the photograph round, and the back of lead 
will have the firare, etc., outlmed in blue. Now turn the print 
/ace down on tne velvet pad, and gradually press out the lead 
from the back, between the lines, using the modelling tool. For 
most of the work the rounded spoon-back end is best, using the 
other end for high lights or draping, etc , and small details. Special 
tools can be made for special work. The print should be turned up 
occasionally to ace the effect, but care must be taken not to bend 
the lead or the whole work may be ruined. Be careful not to make 
a false inark, as it cannot be taken out. It is remarkable how 
much relief can be obtained, and it can be modelled to suit each 
individual taste. Portraits against dark backgrounds, with the face 
fully lighted, make the best “ relievos ” When finished the hollows 
at back should be filled up with plaster of Paris to prevent the 
work getting damaged. In the mounting and framing there is 
ample room for individuality. If carefully done the finished pic- 
ture is most effective, and something which the cheap man cannot 
very well imitate - “ B.J ,” July 31, 1914, 

Grain of Matt Varnish, — Dr. Ldppo Cramer has published some 
interesting photo-micrographs of the grain of ground-glass varnish 
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in one of which alone the resin is not soluble. On evaporation 
the more volatile ether escapes first, after which the benzole pre* 
ponderates, and the resin is precipitated in a more or less finely 




Fig. 3. 


of the grain so produced. The reproductions are 100 diameteP en- 
largements. Fig. 1 shows the gram produced by the formula given 
above. By adding more ether the grain is rendered finer, l^g. 2 

37 
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is a reprodtiction of the gram obtained by a further addition of ether 
to the extent of one part to each six parts of the varnish. Fig. 3 
shows the still finer grain obtained on adding ether in twice this 
proportion. Addition of benzole causes a coarser grain. Fig. 4 



Fig. 4 


shows the result of diluting six parts of the solution made according 
to formula with one part benzole. — “ Phot. Rund,*' Heft 16, 1913 
“ Nov. 7, 1913, p. 859. 

Cleaning Photographs — ^The Actien Gesellschaft fur Anilin 
Fabrikation have patented the use, in cleaning or restoring oil 
paintings, photographs, etc., of certain organic bodies, such as, for 
instance, benzyl alcohol, benzyl benzoate, ethyl benzoate, 
chlorhydrin, glycerine acetates, ethyl oleate, dimethyl phthalate. 
Such bodies may be used not only for cleaning or restoring oil 
paintings, but also in like manner with advantage for the treatment 
of frescoes, aquarelles, stei’eo-chromes, pictures painted with casein 
colours or in tempera ^colours mixed with albumen solution or 
gelatine solution as a binding agent) and photographs. — Eng. Pat. 
No. 17,531, 1913. “ B..T Apr. 14, 1914, p 309. 

Enlargring:. 

Enlarging Scratched Negatives . — ^When enlarging from film nega- 
tives a good deal of trouble may be saved when dealing with 
batches of amateurs’ negatives, which are liable to show scratches, 
by coating the negative with a weak solution of fish-glue or Secco- 
tine. This should be worked down with water until it will spread 
easily with a soft brush, but will not run,* and a coating of this 
will dry glossy and even, levelling up most of the scratches, while it 
can be as easily removed when the work is done. — “ Apr 24, 

1914, p. 326. 
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Avoiding Uetouching Showijig in EnLaratmtnU . — ** Caractaciu ” 
finds that the greatest help is obtained in eliminating retouching by 
varnishing tihe negative after retouching. Retouching on the 
varnish shows worse than any. The retouching does not always 
absolutely disappear, but the varnish softens it very greatly. It. 
takes the sharpness off the lines ; scratches on the negative will, if 
not very bad, entirely disappear, and knife- work becomes trans- 
parent, whereas without the varnish it will often be quite opaque. 
Of course, varnishing means time and expense, but when one con- 
siders how much as saved in the finishing It will be seen to be more 
economical in the end. — “ B.J Apr. 10, 1914, p. 288 

Vp.ri\tal EnlargoT, — H. Bainford deecnbes a home-made enlarger. 

of this type, in which the 
source of light is a 200 c.p. 
Osram lamp, used without 
a condenser. The lamp is 
mounted in a box, A, mea- 
suring 11 X 11 X 13 ins , 
the interior sides being 
lined with pieces of plate 
mirror. I’he whole of the 
top of the box is covered 
with white card as a fur- 
ther reflector and diffuser 
of the light, whilst the 
bottom carries the nega- 
tive earner, which is 
covered with bluish tra- 
cing cloth. The combined 
action of mirrors and dif- 
fusing cloth is to yield a 
very even light over the 
negative (hall-plate). The 
whole box is mounted on 
an open frame, B, of 3ft. 
height, on the floor of 
which rests an ordinary 
camera fitted with S^-in. 
lens. The bottom of 
frame B is open, whilst 
an aperture is cut in the 
top of the cupboard, C» 
of size to permit of 
camera making a light- 
tight joint on it. The cup- 
board measures 4 ft. 
high by 2 ft. 6 ins. wide* 
by 22 ins. deep, and is 
fitted with strips, d, allow- 
ing of the flat shelf (easel) 
being placed at various heights — “ B J.,’* July 24, 1914, p. 571. 

37* 
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Oivir'E^'poiswrt Erdarging. — M. G. Cromer has elaborated a sysiem 
of exposure in enlarging according to which the same exposure is 
siven whatever the scale of enlargement or density of the negative. 
This result is secured by greater or less diaphragmming of the source 
of light which thus requires to be one of considerable intensity, and 
is used at its greatest power for the highest degree of enlargement. 
M. Cromer gives the calculations for adjusting the apertures of the 
diaphragms to the degrees of enlargement. — “Bull. 6|oc. Fr. Phot.,** 
July, 1914, pf 212. ^ September 26, 1914, p. 725. 


Lantern Slides. 

Cltaning Lanternr Slides, — S. W. Searle points out the advantage 
of using methylated spirit instead of water for cleaning finished 
and bound lantern-slides, as is necessary in their regular use. The 
spirit, used in a few drops on a duster, cleans off the dirt instantly ; 
tne glass does not require the same amount of polishing, and tne 
binding strip is not loosened as it is when water is used . — ** Phot.,** 
Apr. 21, 1914. 

Transferring Proofs to Celluloid . — In making* slides for lantern 
projection, or where for any reason it is desired to transfer to a 
flat celluloid surface a printed proof — such, for instance, as an 
lllastratiqn from a book, magazine, or newspaper — a process 
ra^tly made public in Germany is very simple and effective. The 
sunace to which the proof is to bo transferred is rubbed gently 
iox about two minutes with a rag or a ball of cotton wool dipped 
Itl alcohol. For this purpose the ordinary ** denatured *’ alconol, 
if colourless, is just as good as the pure, and much cheaper. The 
proof to be transferred is then promptly laid face downward on a 
plate, and pressed firmly thereon for about fifteen seconds--for 
instance, in a copying press — ^several thicknesses of paper being 
put, below the celluloid and over the proof, to equalise the pres- 
sure. The result is that all the lines of the engraving are trans- 
ferred, naturally left-handed, to the softened surface of the cellu- 
loid. The paper must be withdrawn before the celluloid hardens. 
Should, however, the softened surface harden too quickly, the 
paper may be removed bv rubbing with a wet sponge ; the impres- 
sion of the picture will not be injured. Fresh proofs transfer 
more readily than old ones ; but even the oldest printed lines will 
leave the paper and adhere to the partly dissolved celluloid. — 
** B.J.** (from “ Scientific American *’), Jualie 26, 1914, p. 506. 

Meutking Lantetn-Slides.-^. L. Saul recommends ruling the 
borders of the picture on a lantern-slide with an ordinary draughts- 
man’s ruling pen, using Indian ink, and lines as broad as the pen 
win give without trouble. It is then veiv easy to lay on gummed 
masking strips up to these broad lines. As a T-square and parallel 
ruler can be used, there is np doubt about getting the opening truly 
square.— “Phot., ^* June 30, 1914. 
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Cinematofirraphy. 

(Space will not permit of reference to the numerous patexvts fov 
oinematograph cameras, projectors, and films for animated photo- 
graphy in monochrome and natural colours^ The specifications are 
pubiisned or abstracted in ** The British Journal of Photography," 
and entered in the annual index of that publication under 
(1] Cinematography and (2) Name of Patentee.} 


VI._COLOUR PHOTOQRAPHY. 

PaUnts for Colour Photogra'phy , — The chronology of the patent 
specifications relating to colour photography commenced in the 
momthlv "Colour Photography," Supplement to the " British 
Journal of Photography," Jan. 4, 1907, as concluded with tihe issue 
of Dec. 6, 1907, p 96. All current patents are dealt with week 
by week in the "British Journal of Photography," and are entered 
in the annual index under (1) Colour photography and (2) Name of 
patentee. 

The Three-Colour Process. 

One^Expomre, Colour Cameras. — A. E. Conrady and A. Ham- 
burger have patented a construction of onc-exposure camera in 
which the distortion produced by reflector filters is corrected by suit- 
able distortion of the filters themselves by application of pressures 
at points around the edges. Eng. Pat. No. 28,722, 1912. — "B.J.," 
Feb. 6, 1914, p. 106. 

A. Dawson nas patented a one-exposure Ctimera for three-colour 
photography dn which the correction, or elimination, of distortion, 
due to tuie transparent filters, is effected by interposing, between 
the lens and the sensitive plates, transparent elements of curved 
surface. The form of the curved surfaces will in each case depend 
upon certain variable quantities, such as the thickness, form and 
angle of inclination of the trarsmitting reflecting elements, the 
focal length of the lens, cruoifoTm arrangement, etc., and the 
curvature may be circulair, elliptical, parabolic, or hyperbolic in 
form, or any combination of these forms. — ^Eng. Pat. No. 24,538, 
1912. "B.X," Mar. 13, 1914, p. 200. 

Three-Colour Prints . — The Hess-Ives Company have patented a 
process for the making of three-colour prints through negatives taken 
through the usual three filters. Dye carriers are made by exposing 
transparent celluloid sheets coated with bichromated gelatine under 
negatives, the uncoated side being placed next to the negative. 
After exposure the unaffected gelatine is dissolved away, as in 
ordinary carbon printing;. These reliefs or dye carriers are immersed 
in appropriate dye solutions, and successively impressed upon a sheet 
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of paper which has been coated with mordanted and hardened gela- 
tine. To prevent smudging or staining while registering the succes- 
sive images various methods of temporarily insulating are proposed, 
such as registering while the dyed r^ief is dry and damping the back 
of the print paper^ fixing relief and paper in separate frames, which 
can be held a small distance apart, or allowing a film of insulating 
liquid to run between the two surfaces. Registration may also be 
enected by mechanical means, as in ordinary letterpress or litho- 
graphic work. Methods of protecting or fixing the complete print 
by means of varnish or a hardening bath are given, many dyes being 
fixed with a solution composed of water, 30 ozs. ; No. 8 acetic acid, 
1 oz. ; tannic acid, 15 grs. ; alum, 75 grs. ; acetate of calcium, 10 grs. 
In order to be able to use a very strong dye-bath and yet to control 
its action, a solution-assisting salt may be used, such as citrate of 
potash. Certain dyes are indicated for use, and diagrams of appara- 
tus for facilitating the transfer of the colours from the dye carriers 
to the paper are given. Eng. Pat No. 15,283, 1913. 

August 21, 1914, p. 653. 

F. E Ives has likewise patentod a full process for the preparation 
of three-colour prints by assemblage of three monochrome impres- 
enons obtained aa dye images by staining irelief positives obtained 
by printing on celluloid coated with hichromatM colloid. The 
specification contains full details of the dyes and operations em- 
ployed. Eng. Pat , No. 17,799, 1913. “ B.J.,’* September 4, 1914, 
p. 679. 


Fish-glue Process for Colour Trans^parenchs — A. E. Bawtree has 
published full working details of the method of printing devised 
by him, in which the image is formed by one or several dyes. The 
stages of the process are ; — 

1. Coating glass plate with bichromated fish-glue. 

2. Exposure under the negative 

3. Development in cold Wctter. 

4 Dyeing-up in colour solution 

5 Varnishing, if plate is to be re-sensitised for further printings 
from the same or other negatives. 

The ®nsitising solution consists of : — 

, Fish-glue, Le Page’s clarified . ... . 2 ozs 

Amimonium bichromate 10 per cent, solution. 1 oz. (fl.) 


Water 4 ozs. 


This keeps in good working order for about two months. During 
the second month its sensitiveness becomes about double. 

The negative requires to be one of two tones — t.e., opaque dots (or 
ground) and transparent portions — that is to say, a process plate and 
hvdroquinone developer are suitable means for making the negative 
Flates should be backed, and general veil from any cause avoided. 
Old gelatine negatives are suitable for coating, clearing off the 
emulsion ^m with 3 per cent, hydrofluoric acid solution immediately 
before using. The glasses then well scrubbed with a paste of 
Tripoli powder, whitening, and caustic soda solution. The washed 
glasses are coated with the sensitiser on a whirler and dried over a 
gas ring, or, better, in front of a clear fire. 
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Before placing in contact with the negative the coated plate is well 
wanned. The film is about twice as sensitive at 80^ F. as it is 
at 40°. It is exposed in a screw-pressure printing frame, the 
times required at 80^ F. to full sunshine being approximately 
as given by the following table : — 


B^ISH GLUE EXPOSURES. 


Time, 

May. 

June. 

April. 

March 

ITehruai} 

January. December. 

11 ~1 ... 

July. 

. 1.1/3 . 

August. 
1,1/3 . 

September 
- 1,2/3 

October. 

2,1/3 

November. 
4.2/3 . 

. 6 

JO —2 ... 

. 1,1/3 . 

... 1,1/3 . 

• 1.2/3 

3 

.. 6 

.. 8 

9 -~3 

1,1/3 . 

. 1,2/3 . 

... 2,1/3 

4 

. . . 12 

.. 18 

84-34 . 

1,2/3 . 

.. 2 

2,2/3 

5 



8 - 4 

. 1,2/3 . 

. 2,1/3 . 

3 

6,2/3 



7i-44 

2 

2,2/3 . 

4 

8,2/3 

. ] 


7 —5 . 

2.1/3 . 

3 

6 

_ 



G^-54 

2,2/3 . 

. 4 

_ 






G -6 . 

. 3 

. 6 

_ 





G4 -fA 

4 

. — 

... — 

— 

[ . 



.5 —7" 

6 

. . — 

— 

. . — 

. .. 

. — 


The expo.sures aie calculated to the nearest third of a minute in 
order to use the Warwick time meter, which is divided into these 
periods. 

The exposure under similar conditions to a Westminster enclosed 
aic lamp, 200 v. alternating, 4^ amp., will be 12 minutes at 12 ins. 
distance. 


In some classes of work, particularly where the negative consists 
of large clear spaces containing fine lines of deposit, it is advan- 
tageous to back the glaes plate For this purpose nothing is better 
than Avery’s backing, applied after coating, but before warming. 
Generally, however, it wfll be found quite sufficient to place behind 
the glass in the printing frame a piece of the matt black paper used 
for wrapping up sensitive diy plates. 

Development consists of merely soaking in cold water for half a 
minute (having previously washed off the backing if such were iwed), 
and then rinsing under the tap. A spray nozzle with a fairly strong 
force of water is a great help for speedy w^ashing. Failing that, a 
good substitute can be made by attachmg a short length of soft 
rubber tube to the tap and squeezing the end flat, so that the water 
comes out with force as a f.in. All operations after the first half 
minute’s soaking can be carried out in full daylight 

The next operation is that of dyeing the developed image. The 
colours obtainable can bo ascertained from the following table : — 


Claret 

Violet 

Deep Blae .... 

Blue 

Peacock Blue.. 
Blue Green . 
Myrtle Green.. 
Grass Green . 
Yellow Green.. 

Lemon 

Orange 

^ep Orange.. 

Brown 

Buff 


Soluble Blue, 1% .. 
Soluble Blue, 1% . . 
Soluble Blue, 1% . . 
Soluble Blue, 5% . . 
Soluble Blue, 5% . 
Naphthol Green, 1% 
Brilliant Yellow, 1% 
Brilliant Yellow, 1% 
Naphthol Green. 1% 

Anrantia.2% 

Brilliant Yellow, 1% 
Brilliant Yellow, 1% 
Aoid Brown, 2%.... 
Rose Bengale, 1% .. 


Methyl Violet, 3% . . 
Methyl Violet, 3% . . 
Methyl Violet, 3% .. 
Oxalic Aoid, 1% 
Naphthol Green, 1% 
Malachite Green, 5% 
Chrysoidin, 2% 
ChryBoidin, 2% . . 

Malachite Green, 5% 
Anraininej^*3% 

Acridine, 

Chrysoidin, 2% 

Bismarck Brown. 2% 
Anramine, 0*3% .... 


Am amine, 0'3% 

Malachite Green, 5% 

Malachite Green, 5% 

Soluble Bine, 5% 
Malachite Green, 5% 
Anramine, 0*3% 
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Orange Red... Rose Beogale, 10%.. Aaran)iiie,0‘3% .... 

Boarlet. Rose Bengaie, 10% . . Anramine, 0*3% .... Rose Bengale, 10% 

Deep Red .... Djesoarlot and then use Chrysoidin. 2% 

Pinb Rose Bengale, 10% . . 

Qrey After exposure dust the undeveloped print thoroughly with plum- 

bago powder applied with a soft brush, the adhesion being 
assisted by breathing on the plate. Then develop as usual, 
but apply no dyee. 

Warm Grey ‘ 

Green Grey ..... .m aww.o, ujrv ki»bb klccu. 

Blue Qrey .... Tint Grey as above, then dye lightly blue, omitting the oxalic 
aoid. 


A etill larger variety of colours can be obtained by printing an 
image in one colour and then re-sensitieing the plate, printing from 
the same negative upon it in exact register with the first image and 
dyeing this second print with another colour. For example, a very 
good cold shade of green is obtained by an image in brown super* 
imposed upon one in blue-green, and an indigo blue by superimpos- 
ing an image in blue-green upon one in pink. This opens up a field 
for experimenting which promises very interesting results.^ For this 
work in some cases the one fish-glue print may he put direct upon 
the other without any insulating medium, but in others the liquid 
glue has the power of dissolving the colour out of the first print, 
where any amount of washing in water has not. In other cases the 
dyeing operations for the second print react with the colour already 
imparted to the first film, causing great uncertainty as ^ the finsil 
effect. Experiment alone can determine when insulation is necessary 
or not. 

When the duplicate printing is employed for obtaining certain 
colours, and insulating is necessary, and whenever successive print- 
ings from different negatives are to go down in order to produce a 



image, even when heated, as on exposure or during exhibition in tne 
projection lantern. It is foimd that two varnished coatings are 
necessary to secure these qualities 
The first consists of ordinary cyclist's rubber solution thinned 
down with benzole or coal tar naphtha to about the consistency of 
cream. The porfecUy dried plate is coated with this, flowed over 
from one comer and aseisted over the surface of the plate, if i»(»- 
sary, with a strip of paper. The plate is then slowly whirled, »y, 
at the rate of 1 & revolutions per minute for half a minute. I* « 
then nlaced in front of a fire or stove and allow^ to remain u hot 
^5 1^ comfortably home by the h^d for almut 1^* “ ^our 
FaiUng a suitable source of heat, it will dry equally 
toatafd ezposed to the air, but not to dust for almut twe^* 

If the solvers in the rubber are not completely fl«ed out Wore the 
next coating there is risk of the latter rtrinping or f nllma 
Th« vamieh consists merely of Mawson s «»“»«* 
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pour an even film free from ridges. The secret lies in never letting 
any other than the pouring-off corner be the lowest one, and in rock- 
ing the plate from side to side while tilting. As soon as the plate 
has ceased to drip it may be stood in front of the stove to bake dry, 
which operation will only take about ten minutes. The operation can 
be much hastened by laying the coated plate flat on the table as 
soon u the film is set and setting hght to the spirits it contains. 
This is all right for work where there has not been much labour put 
into the plate, but as there is a distinct possibility of the glass crack- 
ing, it is not to be recommended with valuable plates. 

Re-sensitising for the second coating is done oy merely pouring a 
pool of sensitive glue on to the plate affixed to the whirler, the lip 
of which should be wetted, guiding the liquid over the surface with* 
a glass rod or strip of paper, and then whirling as before. The 
plate IS dried by heat in the ordinary way. 

Some of the dyes, particularly chrysoidin, are readily dissolved 
by the solvent in the collodion. Where these appear in a transparency 
they should be made the last printing, or else the coating with the 
rubber solution should be repeated before applying the collodion. 

The process may be used for colour prints on paper as well as for 
colour transparencies. For this purpose the well-cleaned glass is 
thoroughly dried with a clean cloth. It is then wiped over with a 
soft rag and French chalk, the excess being lightly dusted off. The 
margin of the glass is smeared round for a width of about one- 
quarter of an inch with the rubber solution, applied with a scrap of 
rag. The glass is next coated with the enamel collodion and allowed 
to dry. The various printings are carried out successively upon this 
collodionised glass. When completed, the film has a piece of thin 
paper mounted on to it with warm 10 per cent, gelatine solution 
for preference. If a few drops of a saturated solution of 
thymol in alcohol are added to this gelatine mountant it will keep 
almost indefinitely. When nearly dry, the paper and film are cut 
through well inside the rubbered edge of the glass, when, upon com- 
pletion of the drying, the whole print will usually strip off of itself, 
or, in any case, can be easily removed if the corner is started with 
the point of a knife.— “ B j.*' Colour Supplement, Nov. 7, p. 41, 
and Dec. 5, p. 48, 1913. 

Haydex Colour Prints on Paper, — C. W^elborne Piper, in an article 
on the practical working of this process, writes as follows 

In brief, the Raydex process is as follows : — Bromide prints are 
made from the three negatives, and by Ozobrome methods a colour 
print is prepared from each one, the temporary support used for 
the development of each colour print being transparent celluloid. The 
developed colour images are then transferred to a paper support. The 
correct superposition of them is quite easy, and this completes the 
process. 

Going into the matter more in detail, we begin by preparing three 
negatives on panchromatic plates, taking one througn a blue filter, 
one through a green filter, and the last through a red one. The re- 
sulting negatives respectively form the yellow, red, and blue printers, 
and should be marked accordingly. The three negatives, or, better 
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still, the prints made from them, can readily be identified without 
the aid of any marks, for, while the blue printer which was made 
through the red filter will show strong over-correction, the yellow 
printer made through the blue filter will show obvious under-correc- 
tion. The red printer, which was made through the green filter, is 
the only one to show fairly true monotone rendering of the subject, 
and, naturally, this negative^ and the print from it, will be the only 
one out of the three that will look quite right. The correctness of 
exposure and development is therefore best judged from it alone, for 
neither of the other two will look quite satisfactory. Clean plucky 
negatives suited to the carbon process must be aimed at, thin foggy 
ones being useless. 

The bromide prints must all receive the same exposure, the cor- 
rect exposure being judged by the red printer which was taken 
through the green screen. The prints must not be over-exposed, 
exposure being so regulated that development can be carriea to a 
finish without overdoing it. One very essential precaution is to cut 
the bromide paper the same way up for each print, so that the paper 
fibres may all run the same way If this precaution is omitted there 
will be trouble later, for it will be impossiole to secure perfect regis- 
tration. 

Making the Coloub Prints. 

When the bromide prints are quite finished each is put to soak in 
water while the colour sheets are prepared. The instructions state 
that the colour sheets should be wetted with a sponge on the backs 
until they become limp, but this was found to be a rather slow and 
unsatisfactory process, and, after some trials, it was found best to 
soak them in a dish of water, ^ovided they were taken out of the 
water directly they uncurled. The moment they are limp they are 
drained and transferred to the special solution supplied by the 
Raydex Company After two minutes’ immersion, they are taken 
out, dipped in a dish of clean water, so as to remove the superf uous 
solution, and are then brought into contact under water with the 
bromide prints. Each colour sheet is, of course, dealt with separately 
and applied to its own proper print. Thus, if the yellow one is taken 
first, it is brought into contact with the yellow printer, and the two 
are then lifted out of the water together on a sheet of glass and 
sq^ueegeed together with a flat squeegee. The two papers are then 
lifted off the glass and superficially dried back and front with a cloth 
or blotting-paper, and are then put on one side for twenty minutes. 
The necessary safe edge essential in all carbon ” methods is secured 
by using a colour sheet that is larger than the bromide print. It is 
necessary to have a good margin all around, otherwise frilling will 
subsequently be a cause of trouble. 

The transparent celluloid temporary supports are prepared by care- 
fully waxing each one all over with a special waxing solution. Care 
should be taken to wax each sheet thoroughly all over, otherwise 
the after-transferring process may give difficulty by the prints stick- 
ing to the celluloid. At the same time the wax should be well 
polished off again, as an excess left anywhere may lead to frilling in 
the hot development. The supports should be prepared at least half- 
an-hour before they are wanted, so that the wax may harden per- 
fectly. 
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When the bromide prints and colour sheets have been left in con- 
tact for twenty minutes, the two are pulled apart, the bleached 
bromide being put to wash under the tap while the colour sheet is 
squeegeed down on to a celluloid sheet. A roller squeegee should 
be used for this, but it must not be used too heavily. After ten 
nunutes, the celluloid and the adhering colour sheet are 
immersed m water at 110^ F., and as soon as colour 
IS observed oozing at the edges the paper is pulled off 
and thrown away. The colour print is then developed as a 
carbon print until all soluble colour as washed away, it will be 
seen that up to this point we have been simply working the ozo- 
brome process, usang celluloid instead of paper as the support 

SUPERIMPOSINU THE COLOUK PeINI'S. 

The colour image on the celluloid is, of oourse, the right way 
lound, and when transferred to paper it will be reversed as regards 
rights and lefts. We must therefore consider hero whether to use 
the single transfer or the double transfer process to get the lirial 
i-esult. in many cases, such as tho&d of flower studiies, the ^‘ormer 
will be good enough, reversal being of no consequence, but in others 
the double tiausier will be essential. It is necessary to consider 
the point because we have not only to determine whether single 
transfer paper or a final support is to be used, but also to decide 
the Older m which the coloured images are to be superimposed, 
in the final result the yellow must come underneath the others; 
therefore, if using the single transfer process, we transfer the yellow 
image first to the paper, while, if double transfer is intended, 
the yellow image must be the last one put on the temporary sup- 
port, so that it will come underneath on the final support. The 
published instructions have an unfortunate discrepancy in regard 
to the order of the three colours, for while in the single transfer 
process yellow, blue, red is the order given, yet yellow, red, blue is 
the series prescribed for double transfer. The results heie de- 
scribed have all been produced by the second process, and in the 
order given, and, while very fairly satisfactory, they tend to show 
a slight excess of blue and a deficiency of red. With red as the 
top ^our the effect might have been more nearly perfect. Whale 
on the subject of the order of transposition it may be as well to 
point out that in the double transfer process the image on the 
temporary support having the yellow on top shows a great excess 
of that colour, and therefore the truth of the result cannot be 
judged until the three images axe reversed on the final support, so 
that the yellow comes on its proper place underneath. 

The TRANsrERRiNO Process. 

The process of transferring the images from the celluloid to 
the paper support is effected by soaking both in water, then bring- 
ing the two together and squeegeeing. Water being removed by 
blotting paper, the print is put aside to dry, and, when perfectly 
dry, the paper and celluloid can be separated without difficulty, 
leaving the image on the paper and the celluloid quite clean. It is 
better to pull the celluloid away from the paper by bending it 



514 THE BRITISH JUCRNAL PHOTOGRAPHIC ALMANAC, [1015 

rather than to pull the paper away from the celluloid, for the 
latter process tends to crack the image on thie paper and sometimee 
U) damage it. If the celluloid was properly waxed and the print 
is bona-^y, there le no ditliculty in the separating procese. The 
wax from the celluloid remains on the transieired print, and must 
be cleaned off before proceeding further, as it will prevent the 
superimposed images from adhering. The cleansing is carried out 
with benzole applied with a wad of cotton-wool, and it ie impor- 
tant to do it thoroughly. The same piece of wool must not be used 
over and over again, hut fresh wool should be taken repeatedly. 
It IS best to use three pieces, each with fresh benzole, for each 
print, 'to make sure that ail wax is removed. 

In addition to removing the wax from the print already trans- 
ferred, the next one to be transferred, which is still on its celluloid 
support, must be prepared with an adhesive, which is supplied under 
the name of ''combining solution." This is spread over the image 
with a brush, care being taken to cover it completely. The adhesive 
is then allowed to dry before proceeding further. When dry, we 
„ proceed as before, soaking the paper print and also the film on the 
celluloid, bringing them together under water, then raising them 
and squeegeeing, adjusting the two in exact register before squeegee- 
ing. When quite dry the celluloid is stripped off as before, and, 
after repeating the former operations of preparation, the last 
colour print is applied to the other two. If the single transfer 
process is being employed the work is now complete, but if a tem- 
porary support has been used we have yet to transfer to the final 
support. To effect this the print and the support are both soaked 
in water, the former havin<^ first been clean^ from the wax. As 
soon as the final support is limp, the two are brought topther under 
water, lifted out, and squeege^, then put between blotting-paper 
and left under a weight for about fifteen minutes. The two are 
next placed on water at about 110^ F. until 

the temjj^rary 8ttpl[>ort lifts easily. The print is then washed and 
dried. This is an outline of the process, full details with regard 
to solutions 'being given in the instinictionB, and there are onl^r two 
kinds of trouble likely to bother the beginner. The first is frilling 
and the second difficulty in registering the three prints. In either 
case the trouble is due to the operator, and very simple precautions 
will prevent it. 

Friluno Troubles. 

Frilling of the .colour print on the celluloid may be due to leaving 
too much wax on the support or to lack of safe edge, the latter 
being provided bv using colour sheets larger than the bromide 
prints. The celluloid should also be larger than the colour sheets, 
otherwise the film may overlap the edges and then trouble will be 
met with in the transfer process. Frilling of the superimposed 
colour prints may be met with in the hot water used for the final 
transfer, if each colour print has not been thoroughly cleaned from 
wax. The importance of this cleaning operation has already been 
dw^t upon, ft os obvious that economy demands the trimming of 
the bromide prints before preparing the colour prints. 


.A""-.,. 
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RUGISTKATION TROUBLES. 

Paper printSi wheR soaked, expand. If all are nojb^ fully eoalc^i 
or are soaked for different times, or at different temperatujes, 
may expand unequally; 'while if the papers are not cut the MVOe 
way — that is, so that the paper fibrei run in the same direction — 
they will certainly expand unequally in different directions. Paper 
may also be stretched by too hard squeegeeing or by rough mani* 
pulation in the registering process. Care must therefore he taken 
to avoid rough treatment of eith^ description. The registration 
should be got as exactly as possible under water, and the last 
adjustment made by sliding the celluloid over the print, the latter 
lying on a flat surface. When things go wrong, separate, re-soak, 
and start again, but do not try to rem^y matters by force, which 
tends to strain the moist paper. With small prints registration is 
a comparatively easy matter if the pi-ecautions mentioned are 
observ^, and with big prints the chief cause of trouble is too rough 
handling of the paper Such difBciilties only require quite ordi- 
nary care to avoid, and the process of making the colour print from 
the three negatives can be quite fairly described as easy, though 
the intervals that have to elapse between the several operations 
prevent it from being a very quick one. — “B.iF."* Colour Supple- 
ment, Feb. 6, 1914, p. 5. 

In developing the Baydex print on to its final support by the 
double-transfer process John Brand finds the following method 
an improvement on that recommended in the instructions, as it 
lessens the chance of frilling from undue moisture. First, well 
wash the temporary support carrying the three tissues for five 
minutes or so ; then allow the surface water to drain off by hanging 
from a clip. Select a glass larger than the final support, dip the 
final support under water quickly, withdraw, and place on tne 
glass support film side up; then at onc& place the temporary 8up> 
port holding the three colours on to tne final support, squeegee 
into contact, and place between blotting-paper under a weight for 
fifteen minutes, and then proceed acoording to the instructions. 

Care should be taken that the benzole used for the removal of 
the wax from the print answers to the tests of the British Phar^ 
macopoeia, os considerable trouble and serious loss is caused by 
using a benzine which on analysis showed the presence of soinfr 
impurity which defeated the removal of the wax by substHuting 
an oily surface to the print, thereby preventing it adhering closely 
to the colour tissue on the celluloid support. The prints refused 
to leave the supports, and when coaxed with heat did so, but were 
badly blistered. Petrol may be used with successful results. — 
**B.J.** Colour Supplement, Mar. 6, 1914, p. 9. 

Further notes on the practical working of the Baydex procesa 
are gWen by H. W. Canning Wright. — “ B.J.'* Colour Supplement, 

Polychromide Colour Photography on Paper, — description is 
given in the “B.J.” Colour Supplement of the process which 
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worked commercially under this name by Mr. Aron Hamburger, of 
the Dover Street Studios. The exposure is made instantaneously 
07 flashlight. A large chamber, provided with exhaust for the 
magnesium smoke, contains three separate flash pans, the powder 
in which is ignited simultaneously with the opening of the shutter 
on tho camera by a special electric device, wluch, from the repeated 
use we saw made of it, is evidently mo^b certain in action. The 
chamber contains a multi-arc lamp, which is used in focussine and 
arranging the sitter. [Since the above was written the flashlight 
has been replaced by 8 2,000 c.p. half-watt lamps.] The camera, 
with which the three exposures are made simultaneously, is 
scarcely larger than an ordinary studio model, but is fitted with a 
transparent mirror so that the three negatives are obtained at one 
exposure. The red-sensitive plate is in one dark-slide whilst the 
blue and green-sensitive are placed film to film and exposed 
together in a second dark-slide. Special emulsions for the three 
colour-sensations are used, and we leariib that the sensitiveness is 
obtained in the emulsion, as coated, without bathing. The three 
negatives are developed and the component colour impressions made 
from them by mefahoas whioh have been specially worked out. For the 
red print an image is prepared by a bichromate process and developed 
on glass. For the blue and yellow images, bromide prints are made and 
toned to the standard colours, the blue being a highly transparent 
image resembling Prussian blue, and the yellow consisting, we learnt, 
of a silver lodo-chromate. These component prints are assembled 
very quickly and with the utmost perfection of register. The 
process has permitted of a finished pruit being completed in 
four hours, but fifteen hours is an ample time for runniim off a 
small batch of the prints. — “B.J ** Colour Supplement, Feb 6, 
1914, p. 8. 

TKrtt-Colowr Carbon Prints from Aviochromta . — Achille Carrara 
gives the following working 'devils of the process found by him to 
yield three-colour reproductions of Autochromes on paper which are 
equal in brilliancy and colour rendering to the origin^. 

The first thing to obtain is a satisfactory set of three-colour 
negatives from the original Autochxome. These are made by 
oontact in the following manner : — ^The source of light is one filament 
of a Radax Nernst lamp. The Autochrome is placed in an ordinary 
Lumiere Autochrome rlmroducmg box, in contact with a Wratten 
Panchromatic plate. To 'the front of the Lumiere reproduction 
bocc (alter removal of its shutter and yellow filter) is fixed a 
Thomton-Pickard studio shutter, which enables one to give accurate 
time exposures as necessary. In front of this shutter is placed a 
sat of l|-in. square shara-cut analysis filters, for Nernst light. 
Between the filters and xne light-source is interposed a sheet of 
fine ground glass (a fixed-out matt-emulsion gelatine plate, a Paget 
matt transparency plate, will do). The distance of lamp filament 
from lace of analysis filers is about 5 ins. 

An exposure is then made through the red filter. An ordinary 
density Autochrome gives a good negative with 30 seconds exposure. 
The green and blue filters require each three times the exposure for 
the red filter, viz., 90 seconds. 
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The negatives are developed all three together m the same dish, 
if possible, with Rodinal 1 in 22 for 5 minutes, which gives a 
soft, delicate negative. In some cases a negative with a little 
more vigour in it is better, especially for carbon printing, and this 
IS easily obtained by sFightly increasiiig the time of development 
with the addition of a few drops of 10 per cent, bromide solution 
to the developer if necessary 

The negatives are all very good and tlear In the yellow- 
printing iiegatne (blue filter) the granular structure of the Auto- 
chrome plate IS very marked, but it has no importance whatever in 
the printing process, as this granular structure will be absolutely 
invisible. 

In the red-pniitiiig iicg.itive (green filtei) the Aiitochrome granu- 
lar structure is much less marked and the red punts are very 
t^mooth and clear 

The blue-printing negatue (icd filter) is the one to give us 
trouble, as the granular structure comes out very marked, and in 
superimposing the blue print on the yellow and red prints the 
granular structure of tlie blue print is much too evident. 

A softening of the general granular structure on all three plates 
was necessary to begin with, and this was easily obtained without 
the loss of any detail in the negativejs by interposing a border mash 
of notepaper between the Autochrome film and the panchromatic 
plate before making the exposures This had the desired effect of 
greatly softening the granular structure on the resulting negatives. 

As a further aid to reduction of grain it is well to interpose a 
thin sheet of celluloid between the blue-sensation negative and 
the blue tissue when printing, and this has the desired effect of 
practically nullifying most of its obtrusive granular atructure. 

For printing the thiee negatives use the Autotype three-colour 
tissues Sensitising is done with a quick-drying sensitiser (see 
under “Carbon Printing”) 

It will be found that the average strength of the bath will be 
4 per cent, for the red tissue and 5 per cent for the blue and 
yellow tissues for printing portraits in the sun. as the red tissue is 
required to cover more of the high-lights in the flesh tints than 
the yellow or blue However, the question of strength of sensitising 
baths is one to be adjusted for each set of negatives 

It is best to print in the .sun, and to use a Watkins exposure 
meter and stop-watch for timing exposures Once these are fixed 
for a set of negatives, prints from it can be made at any time 
without difficulty 

In the case of a portrait with dark background of gieen foliage 
the printing data are: — 

Blue tissue 5% spirit bath printing ratio, 8^ tunes Watkins’ standard meter 
tints. 

Red tissue 4% snirit bath : printing ratio, 6 times Watkins* standard meter tints. 

Yellow tissue 3% spirit bath printing ratio, 5 times Watkins' standard meter 
tints 

Considering that the average time for the darkening of Watkins 
Steadfast paper in sunlight is about 5 seconds, these exposures for 
the tissue work out to: — 
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Blue 6 X 8i =» 61 seoondfl. 

Red 6 X 6 =« 36 „ 


YeUow 6x5 = 30 

And therefore 1 minute*s good sunlight is sufficient to print a set 
of negatives. 

As temporary support, celluloid waxed with Vanguard’s " Ghsso- 
lene ” is excellent in all respects. As cementing memum between the 
three films a 5 per cent, solution of hard gelatine in water is used, 
and applied as cold as possible to the paper print laid flat on a piece 
of fflass or opal, gently lowering on to its gelatine-solution-oovered 
surface the next mm to be superimposed on its celluloid temporary 
support. 

A few drops of carbolic acid will allow the gelatine solution to 
be kept in use for some time and used repeatedly. 

Benzole cleans the wax off the surface t>f the prints after stripping 
the celluloid, and a ten minutes* immersion of the finished print in 
a 10 per cent, solution of alum serves to harden and render insoluble 
the cementing gelatine. — J.” Colour Supplement, March 6, 
1914, p. 10. 

Quiek-Drytng Sensttiser for Thrte-Colour Carbon Tissue. — See 
under ** Carbon Process,” S^tion V. 

Simplified Pinatype. — Dr. E. Konig describes a method of work- 
ing the Pinatype process, which forms a simplification of this means 
of producing three-colour prints. The colour-sensation negatives are 
made in the customary way. From each of these a print is made 
on transparent film coated with suitable bichromated gelatine, the 
exposure being made through the film. The films are developed 
in warm water and dyed up with the corresponding dyes — namely, 
Pinatype blue F, Pinatype red F, and Pinatype yellow F, of 
Meister Lucius. The colour images thus obtained are transferred 
by contact to paper exactly as in the old Pinatype process. It will 
be understood that the method is applicable also to other Pina- 
type dyes and to monochrome work for prints in various colours. 
Monochrome prints of excellent quality may be prepared in this 
way. No doubt many who have experienced difficulty in the work- 
ing of the Pinatype process may be inclined to give the new method 
a trial. Apart from the simplified manipulation, the method is 
stated to possess certain advantages, affording a better rendering 
of detail, a finer ran^e of colours and much less heaviness of the 
shadows, compared with the older process.-^** Phot. Rund.,’* Heft 
21, 1913, p. 3^; **B.J.” Colour Supplement, May 1, 1914, p. 20. 

Colour Prints from Autochromes. — M. F. Ungener has patented 
a process of preparing three-colour j^nts from Autochrome and 
other screen-plate transparencies. Ibree separate negatives are 
made by contact througn the usual filters. Ibese are printed as 
follows :--In the first iflaoe the back of the baryta gelatine paper 
is coated with a solution of 3 per oent. gelatine, to which a small 
quantity of chrome alum has been added, so as to make sure that 
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it will stretch only to the smallest possible extent. After being 
dried the paper is laid in cold water, and kept there for about one 
minute until the gelatine layer is thoroughly softened. The paper 
is then laid on a piece of plate glass and pressed lightly with a 
roller on the coated side to remove superfluous water. The wet 
sheets are then laid on a drawing-board which has been covered with * 
paper, and are fixed at the four corners. The sheets are now to be 
coated with the sensitising solution, as used for the ferro-prussiate 
or blue process, (1) 50 c.c.s. distilled water, 4'5 gms. red 
prussiate of potash; (2) 50 c.c.s. distilled water, 12'5 gms. green 
ammoniated citrate of iron. 

Of these solutions equal parts are taken and mixed together. 
About 25 c c.s. will sumce for four sheets of paper of 18 to 24 sq. 
c m. The sheets, after coating, are dried as quickly as possible, 
and then printed under the r^ -filter negative until the darkest 
shadows approach a bright grey-blue. Tne print is then washed 
and dried. The thoroughly dried prints are then laid for about 
8-10 minutes in a tray with “ zapon lac ** to render them perfectly 
impenetrable to water, and they are then dried again. Mean- 
while two solutions are prepared for the subsequent coating of the 
prints. One solution consists of 68 gms. of American fish glue 
dissolved in 100 c c.s. water, whilst the other consists of 6 gms. 
of dry egg albumen dissolved in 75 c.c.s. of water. After the 
albumen is properly dissolved, 8 gms. of bichromate of ammonia 
are added. 

The two solutions are then mixed, and finally 7 5c c.s. of a 10 
per cent, solution of chromic acid are added, and the whole is 
filtered repeatedly. This forms a stock solution which will keep 
for about fourteen days. 

A small quantity of the stock solution, about 100 c.c.s, is then 
taken and diluted with 50 c.c s. of water to form a solution for 
immediate use. The prints are meanwhile secured to a small hand 
whirler and repeatedly coated with the last-mentioned solution 
and then dried oy means of the whirler over a small flame. 

The blue filter negative is then taken, on which the blue print 
can very easily be fitted exactly, and exposed to bright suiuizht 
or other suitable actinic light for a short time. The print is then 
laid for about a quarter of an hour in cold water, and thereafter 
placed in a tray containing the following yellow solution : — 2 gms. 
aurophenin (Hochst) dissolved in 100 c.c s. hot distilled water. 
This solution is then made up to 1 litre with distilled water, and 
200 C.C.B. alcohol, 96 per cent., are added. 

The print is placed in this solution, being kept in constant move- 
ment, and allowed to remain — ^being frequently examined and rinsed 
—until the yellow of the print has acquired the right shade and 
the green, too, partially appears in the right shade. The print is 
then washed and well dried, and 2 per cent, collodion poured over 
it. After the layer of collodion has dried a second coating of the 
fish glue solution above described is given to the print ; then it is 
plaood under the green-filter negative, exposed, washed, and laid 
in the red bath, which oonsista of : — 
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10>12 c.c.s. of a 3 per cent, solution of erythrosin (Hochst) dis- 
solved in 100 c.c.s. waiter. 

After sufficient saturation, when the red colour of the picture 
has appeared correctly, the print is slightlv washed and then put 
into a 5 per cent, solution of sulphate of copper for about two 
minutes, washed again, and dried. The picture is then complete. 
It should be observed that the tinting with the colourmff mi^rial 
IS completed in a few minutes m each instance, whilst tne tinting 
of separate gelatine films, such as has heretofore been done, 
occupies from one to ten hours. — Eng. Pat No. 17,979, 1913; 
“B.J.,** Feb. 6, 1914, p. 107. 

A Two-Colour Method. — F. W. Donisthorpe has patented a pro 
cess based on the observation that if a negative which has l^en 
exposed through a light-filter of one colour— red, for example— 
is placed in contact with, and the image super-imposed with a posi- 
tive transparency from a negative taken through another colour — 
green, for example — the two pictures exactly counteract each other 
fii all parts which contain no colour — ^such as blacks, whites, greys, 
and all shading; that which is black in the negative would be 
white in the positive, and vice versd, thus viewing through the 
two images superimposed would give no image at all 

When colour is present we get a different effect. Those parts on 
the red negative are not counterbalanced by the green-sensation 
positive; for instance, a green object would be white on the red- 
nltered negative, and also white on the green-filtered positive, and 
the red objects would be black on both, and other colours tending 
more to green or more to red would come out more or less black 
on one or the other of the images. The result is that a print taken 
through the combined negative and positive will have the colour- 
ing matter only in black and white, everything else having been 
counteracted by the two images catting cacn other out 

The prints taken through the two superimposed images will give 
the red parts as pure white, the greens as pure black, and the 
between colours as darker or lighter greys. Now if we take this 
print and place it in a bath which will tone it green, and at the 
same time render the silver image impermeable to aqueous dyes, 
and then place ib in a red dye bath, we get the blacks of the image 
toned green and the whites red, the greys a little of green and a 
little of red, a combination which gives grey. The darker and 
lighter shades in the toned print take more or less red dye 
according to the colour of the photographed objects, giving more 
greenish or more reddish shades. This turns the print back into 
the colours which were originally filtered through the two light- 
filters: in other words, it gives a representation of the colouring 
matter only. Now, if such prints are placed in contact and super- 
imposed with black and white positives taken from red and green 
filtered negatives, we get the whole picture in natural colours — the 
green and red print giving the colouring matter, and the other the 
blacks, whites, and shadings — ^Eng. Pat. No, 7,368, 1913; 

June 26, 1914, p. 503. 
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One-plate Three-colour Processes. 

PROCESSES OP PREPARING SCREEN-PLATES. 

Under this heading are deacrihed yrocteaea the products of 
which at the time of writing (Sept», 1914) are not on the market . — 
Ed.. “B.J.A.” 

Recessed Colour Hcreen-Plates. — ^L. Dufay has patented an im- 
provement in the screen platOi described m B. J.A.,” 1914, p. 695. 
Instead of packing the grooves on one of the sides of the celluloid 
with a greasy homogeneous material dyed in one of the three 
colours of the screen — tor instance, green — according to this inven 
tion the greasy material is mixed with perfectly transparent 
elements of any shape, but of a diameter slightly smaller than 
the width and depth of the groove to be filled. These elements, 
before their incorporation into the greasy material, are dyed with 
a selective colour — for instance, violet. These coloured particles 
are introduced into the grooves or other recesses, and only the inter- 
stices of the groove which were left free are filled with homo- 
geneous greasy material, which will alternate with the coloured 
particles in the groove — Eng. Pat. No. 27,708, 1912: “ B. J.,” 
Dec. 5, 1913, p. 939. 

Screen-Plate Colour Prints. — ^R. Ruth and A. Schuller have 
patented a method of preparing a plate, which consists in dyeing 
each colour element with two dyes of the same colour but of dif- 
ferent natures, one of which can be removed after the picture has 
been taken; the dyes being chosen so that the two sets of dyes 
together make a screen sufficiently deep tor taking the picture, 
while the set of dyes which remains after the removal of the 
other set form a screen sufficiently light to produce a satisfactory 
picture with a paper or other white opaque backing in contact 
therewith. 

The patent specification gives the names of dyes suitable for 
use with starch grains or with resin, as also of ayes suitable for 
applying the process on the bleach out system — Eng. Pat. No. 
22,451, 1912; “ B.J.,” Oct. 24, 1913, p. 823. 

SCREEN-PLATES ON THE MARKET. 

The Lumiere Autochrome. 

Extra-Sensitising of Autochrome Plates. — F. Monpillard points 
out that old hyper-sensitising solutions cannot be made to give good 
results by increasing the time of immersion of the plates. In such 
an old bath the greater part of the pinacyanol becomes inactive, and 
thus the plate is made more sensitive to yellow and green, but not 
to red. 

For hyper-sensitismg, therefore, a fresh solution should always 
be used. If need be, it can be made up some time in advance. In 
this solution several plates may be treated simultaneously or suc- 
cessively; but after use it should (be unhesitatingly rejected. The 
time of immersion may vary within wide limits, but should never be 
less than three minutes. 
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The degree of dilution employed may also be varied, but it is 
preferable to keep to that which experience has shown to be the 
most favourable, namely, one part of the hyper-sensitising l^uid 
to ten parts of the bath, includine one part of ammonia solution. 
A greater dilution necessitates a longer immersion, and that it )s 
best to avoid. In spite of the precautions taken in manufacture, 
Autochrome plates may contain minute holes in the film of gelatine, 
and the longer a plate with such a defect is left in contact with 
liquid the greater is the chance that the liquid may make its way 
through into the screen-plate coating, and produce stains. 

Elxperience has shown that provided that the dilution and time 
of immersion remain the same, the results obtained by hyper- 
sensitisins do not appreciably vary for differences in temperature 
from 46^=^ to 60® Fahr. (8® to 16^ C.).— “ Phot.,** Jan. 20, 1914, 
p. 40. 

Dryinq Box for Hypet-Senaitised Plates ~M. F. Monpillard has 
described a simple foim of drying box designed by M. L. Gimpel 
for the rapid drying of Autochrome plates after extra sensitising 
by bathing. A small centrifugal fan V is driven by an electric 
motor, and conveys a current of air into the wooden chamber B. 
which latter is closed above by a cover, which is light-trapped by 
the plates a a, and rests in a groove, B, the whole forming a light- 



tight joint, but one readily admitting of the egress of air. In its 
lower portion the box B has a lateral opening formed by a board, P, 
a bellows, S, and a flexible tube, t, which is connected with the 
delivery tube T of the fan. The fan itself is affixed to a base, E, 
which, by means of a nut and wing bolt, can be conveniently fixed 
in position to be driven by the motor. Immediately opposite the 
lower opening of the box ds placed a dish containing a plentiful 
supply (C) of calcium chloride. 
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Above the dish of oliloride is placed a light frame, to the edges 
of which are glued a couple -of thicknesses of gauze, for the purpose 
of catching any dust, although in practice it is found that particles 
of dust are arrested by the calcium chloride, which becomes slightly 
damjd immediately on the fan beginning to work. On the edges of 
a grid, H, is placed a wooden rack, 1), provided with grooves, 
whioh allow of the customary sizes of plates being readily stacked. 

The apparatus has been most successfully employed in drying 
Autochrome plates. After draining the hyper-sensitismg solution 
slowly away from the tank in which the plates are treated, the 
latter then dry in ten mmutes. In the case of ordinary gelatine 
plates the drying takes from forty to fifty mmutes, in consequence 
of the much greater thickness of the gelatine film. — ** Bull. Soc. 
Fr. Phot., June, 1914, p. 184; “ B J.** Colour Supplement, Sept. 4, 
1914, p. 36 

Light-Filter for Hyper -Sensitised Autochromes — F. J Har* 
greaves finds that Autochromes made with the extra>sensitised plates 
have sometimes a general greenish hue, more especially marked in 
the shadows and on neutral tinted parts of the subject. The effect 
is more likely to show itself when using the last portions of a bottle 
of dye-sensitiser. A preventive of it is the use of the Wratten K1 
light-filter in place of the light greenish-yellow screen of MM. 
Lumi^re. It may sometimes happen in the regular use of the K1 
screen for extra-sensitised Autochromes that a pinkish tint is pro- 
duced, but, in portraiture particularly, such predominant colour is 
greatly preferable to the greenish tint. — “Pnot.,*^ Oct. 21, 1913, 

Focussing Screens for Colour Plates, — F. J. Hargreaves recom- 
mends the use, as a focussing screen, of an unused plate of the same 
make that is being exposed. In this way the grain of the select- 
ing screen is superposed, as it were, on the focussed image, and 
limitations imposed are thereby thus forced on one’s attention during 
focussing. The bare screen without the emulsion will be found too 
transparent lor convenient use, and a coating of matt varnish or a 
very fine ground-glass bound in contact with the screen will be an 
improvement. A better way is to fog an unused plate, and develop, 
fix, and bleach it with mercuric chloride, as has been suggested for 
an ordinary plate. A very dilute developer should be used and the 
plate fixed as soon as, by transmitted light, it is visibly darker. The 
whole operation can be done in daylight if a developer such as rodinal 
1 in 100 is used. When the plate is dry it should be varnished and 
covered as usual, and mounted in the screen frame with its glass 
surface in the same register as the glass surfaces of the plates in the 
dark slides. 

This brings to notice the additional advantage that since the 
screen is one of the actual plates in use, absolute register is auto- 
matically obtained. This is very far from being the case with 
ground-glass screens, which vary much in thickness. The fact is of 
ffreat importance, as large apertures are naturally the rule in screen- 
plate work. 
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Ib will be {found that the colours appear slif^hUy brigphter on such 
a screen than on a ground-glass screen — in fact, very much like an 
over-developed or over-intensified screen plate — ^but as the colours 
are usually judged by looking at the actual scene, this is no dis 
advantage. — “ Phot.,** Mar. 17, 1914, p 221. 

MetohHydroqutnone Developer . — For subjects containing much 
green and grey, or where there is little contrast, A Brizet finds that 
the following developer serves well : — 

Water, hot distilled 250 c.c.s. 

Metol 1.5 gm. 

Hydroquinone ... 1 gtn. 

Soda sulphite anhydrous 10 gms. 

Potass bromide .. Co gms 

After cooling, and when all the chemicals have been dissolved, add 
Ammonia, 22 deg . 3.2 c c s. 

This developer contains a relatively large proportion of metol and 
hydroqmnone, but it should be borne in mind that metoquinone is a 
combination ZO per cent, more active than the mixture of two parts 
of metdi ftnd one part of hydroquinone. The developer is used like 
metoquiinppe, but in double the quantity, e.p., for 7x5 plate take 
80 C.C.B. of water and 40 instead of 20 c.c.s. of developer. The de- 
veloror, mkde as above, will not fog the plates; the latter can be 
devmoped for as long as six minutes. — Photo-Revue,’* April 12, 
1914, p. 113; “B.J.,** Colour Supplement, April 12, 1914, p. 19. 


Chloranol Developer for Autochromes. — ^M. V. Cremier recom- 
mends the use of Chloranol, the newly invented developer of MM. 
Lumiire, for the development of Autochrome plates, on the ground 
of its greater solubility and the ease with winch a perfectly bright 
solution can be made. Moreover, Chloianol is twice as soluble in 
water as metoquinone, and thus is better suited for making concen- 
trated developing baths. It serves for the development of both the 
positive and negative image, and is stated to be free from the effect 
of an apparent reduction in vigour of the image on re-development. 
The formula is— 


Hot water 

Chloranol ... 

Soda sulphite, anhydrous 
Potassium bromide 

After cooling, add: — 

Ammonia, 22 degs. 


1,000 c.c.s. 
15 gms. 
100 gms. 

6 gms. 

32 c.c.s. 


This solution may be filtered, but it is not really necessary to do 
so. — “Photo-Revue,” June 21, 1914, p. 196. “B.J.” Colour Supple- 
ment, July 3, 1914, p. 26. 


Autochrome Formulae. — A. B. Hitchins gives the following for- 
mula for the developer, reverser, and de-sensitising solutions, found 
best for the Autochrome process : — 
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For the, First Development , Solution A, 

Water 1,000 c.c.s. 

Metol . 6'5 gms. 

Soda sulphite (anhydrous) 40 gms. 

Hydroquinone .. . 2*10 gms. 

Potassium bromide 2'5 gms. 

Hyposulphite of soda 0*10 gms. 

Ammonia, 0.880 20 c c s. 


For use, one part developer, one part water. It will be noticed 
that the above solution contains a minute quantity of a solvent of 
silver bromide, i.a., hypo. This causes the image to begin reversing 
in the first developer. Carry on development about four minutes 
until the high-lights or flesh tones just begin to show reversal and 
look transparent when viewed against the safe light (a trial or two 
will soon show just the right time to stop development); rinse for a 
few seconds under gently running water before reversing. 

Reversing Solution B. 

Potassium bichromate . . 4 gms. 

Sulphuric acid 15 c c.s. 

Water ... 1,000 c.c.s. 

This reversing solution works more cleanly than potassium perman- 
ganate, and the action is much more thorough. Aoout three or four 
minutes is necessary for complete reversal. Flood the plate with 
solution in the dark-room, and then bring out into a strong light 
until the action is complete. Rinse for two or three minutes, then re- 
develop the plate in 

Re-developing Solution C 

Water .. 1,000 c.c.s. 

Soda sulphite (anhydrous) . . 21 gms. 

Diamidophenol ... 6 gms. 

Potassium bromide, 10 per cent, solution . .. lOu drops. 

Complete re-development takes about four minutes, and should 
be carried out in strong light. The best working temperature for 
the above solutions is 65° F. Autochromes made by this method will 
be found much more transparent, and the rendering of flesh tones and 
light colours is very pure and brilliant. 

Another “ first developer " that yields wonderfully transparent 
colours can be made by the addition of fcrrocyanide of potassium 
(not ferri) to the “first developer*' formulas given, in the proportion 
of one-half of ferrocyanide to the total bulk of reducing agents. Thus 
in the formulas given we have 6*5 gms. of metol and 2*10 gms. of 
hydroquinone, totaJ bulk 8*15 gras., therefore, use 4‘07 gms. of ferro- 
cyanide and omit the hypo, 

A further simplification is to desensitize the Autochrome plate 
previous to the first development This may be done with ; — 

Water . 100 c.c.s. 

Potassium metabisulphite 5 gms. 

Immerse in this in absolute darkness, and in about five minutes 
the colour sensitiveness of the plate is destroyed, and the first develop- 
ment can bo carried out by ordinary orange light. — ^“Wilson’s,** 
Jan., 1914, p. 16; “R.J.** Colour Supplement, June 6, 1914, p. 
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Autochrome Plates in the Tropics.— ProfeaaoT F. Tobler hsM re- 
corded his experience in the use of Auto^rome plates during a 
journey in South and East Africa, extending from Judy, 1912, to 
April, 1913. Contrary to his expectations be found that the keep- 
ing quality of the plates was greater than claimed by the makers. 
This was his experience in regard to plates kept in the packages, 
as also those carried in dark-slides. For example, plates purchased 
from a retail dealer in June, after travelling through the Tropics, 
were exposed early dn September in South Africa with satisfactory 
results. Others despatched fro'm Europe an January were found to 
be in perfect condition in September, although the packages directed 
that they should be exposed before the end of ApriL In other 
oases plates were kept for from six to eight weeks in the dark-slides 
between exposure and development and still rendered normal results. 
Dr. Tobler states that plates were packed in the customary manner 
for the Tropica — namely, an metal cases sealed with adhesive plaster. 
In no instance was it possible to take any special precautions in the 
way of keeping the plates cool. 

As regaids development en route Dr. Tobler found the Lumi6re 
concentrated metoquinone developer m powder carton form very 
suitable, but he used also the ordinary metol-hydroquinone developer, 
such as the Agfa cartons, with equally satisfactory results, finding 
it a matter of convenience to employ one and the same developer for 
both colour and ordinary plates. As regards the practical develop- 
ment of the exposures his experience was, on the whole, in favour 
of waiting his opportunity for a fairl^r low temperature at night 
to present itself as a result of changes in the weather or arrival in 
a cooler district. This was found preferable to making use of ice 
in places where this latter was available; it was found that with 
every care it was almost impossible, by mentis of ice, to keep the 
various solutions at the same temperature. A further excellent 
means of avoiding the difficulties of d.'^velopment in a hot climate 
was to po6ti>one the second development and subsequent operations, 
drying the plate after a brief rinse from the permanganate revers- 
ing bath. Dust on the front and back surfaces of the plates was 
found, even in Egypt, to be lees of a difficulty than than was antici- 
pated and never presented itself to an extent which precluded the 
useful employment of the plates. One point which Dr. Tobler 
emphasises as particularly calling for care is the protection of the 
Jignt-filter against excessive exposure to light. He prefers to mount 
it behind the lens for the sake of the additional protection. His 
general conclusion is that those^ travelling in tropical countries 
should not^ hesitate to provide themselves with the Autochrome 
plates ; their use demands some additional care, but they are never- 
theless extremely valuable in the making of colour pictures and 
records for scientific purposes. — **Phot. Rund.,” Heft 19, 1913, p 
297. J.** Colour Supplement, April 3, 1914, p. 16. 

Copying Autochromes. — ^M. E. Cousin points out the advantage, 
when preparing duplicates of Aut^hromes, of making (in the 
first instance) an Autochrome negative, that is, in commementary 
colours. In this case, of coarse, the customary reversing process 
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and second development are omitted^ the plate being simj^ly deve> 
loped, fixed, and, if necessary, intensified. In thus working from 
a negative Autocbrome, if the oolour screen is not exactly 
balanced as regards the light, the predominant tint which is pro- 
duced exists in the complementary colour, and in the reproduction 
process serves as a correcting screen. In short, the predominant* 
tints of the negative and the positive colour transparencies com- 
pensate for ana tend to extinguish each other. It is obvious that 
in making the copy it is necessary to use a light of the same 
character as that with which the original negative was taken. 

On the other hand, when working from a positive Autochrome, any 
predominant tint, due to incomplete adjustment of the light-filter, 
IS added to in the reproduction, and may thus be accentuated to a 
degree which is very noticeable. — “ Bull. &c. Fr. Phot.,** Nov., 1913/ 
p o30; “B.J.” Colour Supplement, Feb. 6, 1914, p 7. 

Enlarged Negatives from Autochromes — It sometimes happens 
that one has an Autuchrome of exceptional beauty, from whicli it 
IS desired to make a larger print in monochrome, and for this pur- 
pose the Autochrome can be used as the intermediate positive 
from which an enlarged negative is made. If the enlarged nega- 
tive is made on an ordinary plate the granular effect of the Auto- 
chrome will be very apparent, and to get a smooth negative with 
this granular effect eliminated one should use an orthochromatic 
plate wDth a three times, or preferably five times, screen. This 
will give an enlarged negative of a fine quality, equivalent to an 
original negative made with a colour screen, as all the colours of 
the Autochrome will be represented in the enlargement in their 
proportional values of black and white. — “B.J.** Colour Supple- 
ment, Nov. 7, 1913, p. 44, from “ Journal of the Photographic Society 
of Philadelphia.** 


THE PAGET SCREEN-PLATE. 

Paget Screen-Plate Colour Prints . — At the Photogpraphic Arts 
and Crafts Exhibition, held in London, ^lay 8 to 16, 1914, the Paget 
Prize Plate Company gave the first public demonstration of the 
making of screen-plate prints on paper, of which a description ap- 
peared in “ B.J. A.,” 1913, p. 707 The method of registration there 
described has been further improved. The previous method con- 
sisted in the registration of an emulsion-coated Paget viewing screen 
with a negative obtained in the usual way through the Paget screen- 
plate. Although the registration in this way in complementary 
colours was rendered quite practicable by the special device of the 
Paget Company, the new method obviates it altogether and renders 
the process also more rapid in manipulation. 

A negative is made through the Paget taking screen in the usual 
way, and from it a print is made on a special psper — ^namelv, one of 
silvered surface coated with gaslight emulsion. This print is developed 
and washed in the usual way, and, whilst still in a wet state, 
is laid upon a glass plate bearing a Paget special viewing screen. 
It is easily brought into register with the viewing screen provided 
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it 18 thoroughly wet. it ia then <squeegee<l into contact and the 
whole put aeide to dry. When dry, the print is readily stripped 
from the glass with the film of viewing screen firmly adhering to it. 

The result is a colour print of characteristic appearance, due to 
the metallic under-surface. Perhaps a colour print of this kind may 
be compared with a Daguerreotype 'plm the charm of colour, but 
it is hardly so sensitive as a Daguerreotype in respect to the angle 
from which it requires to be viewed. The prints do not yield their 
full effect when viewed ** against the light,” but, providing light 
falls upon them fairly fully, their colour rendering is well seen. — 
” B J.” Colour Supplement, May 1, 1914, p. 20 

Binding Paget Colour Trans'parencies. — Dr. H. D’Arcy Power 
describes the following method, found by him most convenient, tor 
the binding of Paget transparencies in registration with the screen - 
plate viewing screen. The two plates are laid and adjusted on a 
sheet of ground glass placed horizontal and illuminated from below 
With the plates lying on the glass table, apply to the edge of the 
plates a little Le Page’s glue or Secootine, just as soon as the regis- 
tration IS complete If the manipulation has put them out of 
register the error can be instantly corrected, as the glue is still 
soft, afterwards leaving them until dry, a matter of an hour or so 
Once the glue sets, they can be bound with binding tape without 
the least tear of displacement. — “Cam Craft,” Mar. 19, 1914, p. 
107; “B.J.” Colour Supplement, May 1, 1914, p. 17. 

Mahiiw Paget Colour ransparencies from Autochrome 
Arthur B Morton, in making a series of Paget lantern-slides from 
Autochromes, p^es the Autoclirome in the back frame of a large 
camera and behind it a condenser and light-source for its illumina- 
tion. The Paget panchromatic plate is held in the dark-slide of a 
smaller camera mounted in a dine with the larger one. A Paget 
colour taking-screen is placed in contact with the film of the pan- 
chromatic plate. 

A convenient source of light is a Howellite incandescent gas 
burner, with which, when reducing half-plate Autochromes to 
lantern-slides with a Ross rapid symmetrical 5-in. lens working at 
//8, the exposui^es run from 15 to 60 seconds, .according to the 
density of the Autochrome. A special filter for incandescent gas 
(obtainable at small cost from the Paget Prize Plate Co., Limited) 
IS necessary. It may be fitted either in front of or behind the lens, 
or placed in the lens jacket. No light — other than that passing 
through the lens from the original — ^must reach the taking-screen 
and panchromatic plate. The panchromatic plate is developed in 
1:30 rodinal at 60^ F., about two minutes* development giving a 
■uitoble negative. From the negative so obtained a p<Mitive trans- 
parency ds made by contact and bound up in registration with the 
raget viewing-screen, according to the customary method. It is 
weU to make the transparencies of somewhat bluish tint to allow 
for the yellowishness of most projection lights.— ” B.J.,” Colour 
Snjjplement, Dec. 5, 1913, p. 45. 
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The Bleach -Out Process. 

Bleach-Out Dyee.--^T,^ A. Just has patented the use of colouring 
matters of the chinoxalin eeries, and in particular flavindulin, as 
dyes for the yellow. They are found ta be highly permanent and 
readily sensitised by means of such substances as anethol, thiosina- 
mine, etc. They are best prepared by the action of orthodiamines on 
diketones. Flavindulin is sensitised to an even greater speed of 
bleach-out effect than methylene blue. — Ger. Pat. No. 263,221, of 
Feb. 13, 1913; " B.J ** Colour Supplement, Nov. 7, 1913, p. 44. 

Fixing Bleach-Out Prints. — Dr. B. Stahl has patented the treat- 
ment of bleach-out colour prints, obtained with dyes which have been 
sensitieed by means of thiosinamine. After the bulk of the sensitiser 
has been removed by washing with water or alcohol, the residue is 
decomposed by means of an acid solution of a nitrate. For this pur- 
pose the bleach-out print, prepared with a gelatine emulsion, is first 
soaked in water or weak alcohol and then transferred into an acid 
solution of sodium nitrate in weak alcohol. In this the thiosinamine 
is decomposed and the products dissolved out of the film by the 
alcohol, tne print being finally washed. A similar procedure is used 
in the case of collodion bleach-out prints Any excess of nitrous 
acid is removed by application of a solution of thiocarbamide, fol- 
lowed by washing. Fixing agents may be added to the desensitising 
baths,— Ger. Pat. No. 264,492 of July 12, 1912; “ B J.’» Colour 
Supplement, Nov 7, 1913, p 44 


Key to the Abbreviations of Journals quoted in ** Epitome 
OF Progress,” with Addresses. 


“A. P.’* 


“ Amor. Phot " 
Apollo*' 

» Atelier ** 

Aust. Phot. Journ.”. . 


**Aust. Phot. Rev ” .. 


‘•B.J.” 


“ The Amateur Photographer and Photo- 
graphic News.” 

Hazell, Watson ft Viney, Ltd., 52, Long Acre, 
London, W.C. 

American Photography.*’ 

221, Columbus Avenue, Boston, Mass., U.8. A 
“ Apollo.** 

Albreohtstrasse 39b, Dresden A 10, Glermany. 

•‘ Das Atelier.” 

W. Knapp, Halle a/Saale, Germany. 

“ Harringtons* Photographio Journal.” 

Harringtons’, Ltd , 380, George Street, Sydney, 
Australia. 

“ Australasian Photo-Beview.’* 

Kodak (Australasia), Ltd., 379, George Street, 
Sydney, Australia. 

The British Journal of Photography.” 
Henry Greenwood ft Co., Ltd., 24, Wellington 
Street, Strand, London, W.C. 
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** B.J.A.*’ . . . . “ The British Journal Photographio Al- 

manac.** 

Henry Greenwood A Co., Ltd., 24, Wellington 
Street, Strand, London, W.O. 

«Bild** “DasBild.** 

Neae Photographisohe GeiellBohaft, 27, Sie- 
mensstraBBe, Berlin* Stegllti. 

** Bull. Beige ’* . . . . Bulletin de 1* Association Beige de Photo- 

graphic.** 

Gh« Pnttemans, Palais da Midi, BtaBseli. 

** Bull. Soo. Fr. Phot.*' ** Bulletin de la Booi4t4 Franpaise de Photo- 
graphic.** 

Gauthier- Villars, Quai des Grands-AngnstinB 
55, Paris, France. 

“ Bull. Phot.’* . . . . Bulletin of Photography.** 

210-212, North 13th Street, Philadelphia, U.S.A. 

“ 0am,** . . . . ** The Camera.*' 

210-212, North 13th Street, Philadelphia, U.S.A. 

Gam. Graft ” . . . • “ Camera Craft.** 

413/415, Call Building, Ban Franoisoo, Cal., 
U.8.A. ; and 3, Wine Office Court, Fleet 
Street, London, England 

** Gam. Work *’ . . . . “ Camera Work. ” 

Alfred Stieglitz, 1111, Madison Avenue, New 
York, U.8.A. 

“ Ohem. News ” . , “ The Chemical News.** 

E. J. Davey, 16, Newcastle Street, Farringdon 
Street, London, E.O. 

Ohem. Zeit.* ' . . . . * * Chemiker Zeitung. ' * 

Dr. G. Krause, Cothen (Anhalt), Germany. 

D. Phot. Zelt ” . . Deutsche Photographen-Zeitung." 

E. Schwier, Sophien Strasse 4, Weimar, Ger- 
many. 

“ Dei Amateur ** . . Der Amateur.” 

Mondsobeingasse 6, Vienna VII, Aubtria, 

** Der Phot.” . . . . ** Dor Photograph.” 

L. Fembaob, Bunslau. 

” Edet's Jahrbuoh ” .. ”Jahrbuoh iiir Photographic und Bepro- 

duktionstechnik.” 

W. Knapp, Halle a/B., Germany. 

*• II Prog, Foto.” . • ”11 Progresso Fotografioo.** 

B. Namias, 36, Via Settembrini, Milan, Italy. 

”Joarn. Phot. Soo. ” Journal of the Photographio Sooiety of 

Ind.’* India.” 

40, Chowringhee, Calcutta, India. 

”Joum. Hoy. Micr. ” Journal of the Boyal Miorosoopioal 
Soo.” Sooiety.” 

Williams A Norgate, 14, Henrietta Street, 
London, W.O. 

” Journ. S. 0. 1.” •• ” Journal of the Sooiety of Ghemioal In- 

dustj^.** 

Vaoher A Sons, Ltd., Westminster Home, 
Great Smith Street, London, B.W. 
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Joum. Soo. Arts” 

“Knowledge” .. 

“LePhot.” .. 

” Mon. Phot.".. 

” Nature ” 

“ Oest. Phot. Zeit.” 

“Opt.”.. 

“ P. M.” 

** Pharm. Journ.” 
“Phil. Mag.” .. 

“ Phil. Trans.” 

“Phot.” 

“ Phot. Ohron.” 

“ Phot. Gouleurs ” 
“ Phot. Indus.” 

“ Phot. Journ.” 

“ Phot. Korr.”.. 
“Phot.Kunst" 


“ Journal of the Boyal Society of Arts.” 

G. Bell A Sons, Ltd., York Home, Portugal 
Street, London, W.O. 

“ Knowledge.” 

Knowledge Publishing Co., Ltd., 42, Blooms- 
bury Square, London, W.C. 

“ Le Photo Journal.” 

22, Rue Vnrenna, Paris. 

“ Le Moniteur de la Photographic. ” 

17, Rue del Moines, Paris, France. 

“ Nature.” 

Macmillan & Co., Ltd., St. Martin’s Street, 
London, W.C. 

” Oesterreichisohe Photographen Zeitung.” 

Oeaterreioher Photographen-Vereln, Vienna 
III/I. 

“ The Optician.” 

Gutenberg Press, Ltd , 123, 124 A 125, Fleet 
Street, London, E.C. 

“ The Photo-Miniature.” 

103, Park Avenue, New York, U.S. A. 

“ The Pharmaceutical Journal ” 

72, Great Russell Street, London, W.C. 

“ The Philosophical Magazine.” 

Taylor A Francis, 7), Red Lion Court, Fleet 
Street, London, E.C. 

“ PhUosophical Transactions of the Boyal 
Society.” 

Hamson A Sons, 45, St. Martin’s Lane, London, 
W.O. 

“ Photography and Focus.” 

Iliffe A Sons, Ltd., 20, Tudor Street, London 
E.O. 

“ Photographische Ghronik.” 

W, Knapp, Halle a/Saale, Germany. 

“ La PhotograpUie des Gouleurs.” 

118, Rne d’Assas, Paris. 

“ Photographische Industrie.” 

31, BlQoberstr, Berlin S 61, Germany. 

“ Journal of the Boyal Photographic Society 
of Great Britain” (“The Photo- 
graphic Journal”). 

Harrison ft Sons, 45, Pall Mall, London, 8.W. 

“ Photographische Korrespondenz.” 

BRckerstrasse 6, Vienna I, Anstria. 

« Photographische Kunst.” 

Panl Heysestrasse 29/31, Manioh, Germany. 
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** Phot. Rund.’ ' . . Photographisohe Rundsohau. ' ' 

19, Muhlweg, Halle a/S. Gennany. 

Phot. Scraps " . . ** Photographic Scraps.' ’ 

Ilford Ltd., Ilford, London, E. 

** Phot. Times " . . The Photographic Times." 

135, West Fourteenth Street, New York, U.S.A, 

“ Phot. Welt " . , “ Photographisohe Welt.' ' 

(M. Eger), 4, Gabelsbergerstrasso, Leipsio, 
Germany. 

" Phot. Wooh." . . ** Photographisohes Wochenblatt." 

13 a, Genthfner Strasse, Berlin W. 
“Photo-Era" .. .. “Photo-Bra.” 

383, Boylston Street, Boston, Mass., U.S.A. 

” Photo Gazette " .. “Le Photo Gazette.” 

1, Bne de Mddeoig, Paris, France. 
“Photo-Revue” .. “Photo-Revue.” 

118, Bne d'Assas, Paris VI, France. 

“ Photo- Woche ” .. “ Photo- Woohe.” 

6, Lietzensee Ufer, Charlottenburg, Beilin. 

“ Photographic " “La Photographic.” 

118, Bne d'Assas, Paris, France. 

“ Phys. Rev,” . . . . “ The Physical Review." 

41, North Queen Street, Lancaster, Pa., U.S.A. 

“Proo6d4” .. .. “ Le Proc4d6.” 

150, Boulevard de Montparnasse, Paris XIV. 

“ Rev. Trimest.” . . “ Revue des Travaux de Reoherohes.” 

A. Lumidre et scs Fils, Lyons. 

“ Sci. Amer.” . . . . “ The Scientific American.” 

Mann A Oo., Inc., 361, Broadway, New York, 
U.3.A. 

“Sonne" .. .. “Sonne.” 

Kaiser-Plats, 18, Wilmersdorf, Berlin. 

“Wiener F. Phot. Zeit.” “ Wiener Freie Photographen Zeitung. ’ ' 

Gustav Walter, Alserstrasse 71, Vienna VIII. 
Austria. 

“ Wien. Mitt. ' * . . . . “ Wiener Mitteilungen.” 

Graben 31, Vienna I, Austria. 

* * Wilson’s ” . . . « “ Wilson's Photographic Magazine. ' ' 

122, East 25th Street, New York, U.B. A. 

“ Zeit. fiir Instr.” . . “ Zeitschrift fiir Instrumentenkunde ” 

Julius Springer, Berlin. 

' * Zeit. fiir Repro. " . . “ Zeitschrift fiir Reproduktionsteohnik. ’ ' 

W. Knapp, HaUe a/Saale, Germany. 

“Zeit. fdr Wise. Phot." “Zeitschrift ft&r Wissenschaftliche Photo- 
graphic." 

J. A. Barth, 16, Dorrienstrasse, Leipsic, Ger- 
many. 
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RECENT NOVELTIES IN 
APPARATUS. 

BY THE EDITOR. 


\^The^ notices are confined to ajjparatus inhoduced since ths 
'publication of the last Almanac In all cases the i tous articles have 
coineundei our pet sonal examination, a rule front which ive allow no 
departure. 

The items in this section ate indexed in the General Index to Text 
placed at the end of the volume ] 


AUTOGRAPHIC KODAK CAMERAS 

(Made by Kodak, Ltd , Kiiigsway, London, W C.) 

Th€ Autographic* Kodak differs from ordinary Kodak hlin- 
cameras only m the fact that the back is fitted with a separate 
panel in which is a narrow slit measuring, m the case of the 
postcard Kodak which wo have used, 3^ by i in. This slit is fitted 
with a spring hingpil co\er within a iccess on which is earned a 



metal stylus. Except when the device is in use the cxiver is down, 
and the stylus is kept in place by a sliding catch. On pulling this 
catch back the cover springs up, and at Uie same time -the stylus 
19 released and is in readiness for making the inscription ttpon*^the 
film through the aperture. One simplv writes in firm up-and< 
down strokes and then holds the back of the camera un to the light 
for a time which in ordinary diffused outdoor light will be for from 
two to five seconds The process is thus a photographic one, de- 
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pending for its action u^n the special form (Autographic) of film 
cairbridge. The latter differs from the ordinary Eoaak spool in 
having between the sensitive film and the enveloping paper a band 
of paper coated with some opaque material. Pressure of the 
stylus through the ordinary enveloping band of the spool writes in 
clear lines on this opaque paper, forming practically a line nega- 
tive, which, on exposure of the camera-back to light, impresses 
itself upon the sensitive film and is developed up as black reversed 
lettering when the spool is developed. 

Thus the Autographic method requires the special Autographic 
spools, which latter are now supplied by Messrs. Kodak at the 
same price as the old style. The method calls for no extra opera- 
tion Myond the writing of the inscription within the panel space 
and the subsequent short exposure to light. Some little care, 
perhaps, requires to be j^iven in registering the position of each 
separate exposure in the orange window on the camera back, but 



in the course of exposing a six-exposure spool we found that in 
every instance the inscription came exactly in place on the band 
of bare film at the end of each section. To every user of a film 
camera this invention will come as a very real and practical conve- 
nience. The fact that with the Autof^raphic method every negative 
at the momeiit of its exposure obtains a permanent title £ 
mensely to the advsmtage of photographers of all descriptions. It 
is one of those improvements which will certainly encourage the 
professional view^ photographer, touring a district for the purpose 
of making negatives, to avail himself of Tollable film for the 
purpose. 
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Tihe Autographic back can be supplied to any existing; Kodak 
(of the sizes, viz., quarter-plate, 4^ by 2i, and postcard, in which 
the back is at present made) which carries a loose back. The price 
in this case for the No 3 (quarter-plate) F.P.K. or for the 1a 
(4J by 2i) IS 14s. 6d. ; 15s. M. for the No. 3a (postcard) F.P.K. 
Where Kodaks are purchased with Autographic backs in place of 
ordinary ones the increase in price is 10s. 

TEE “CENTUM** FILM CAMERA 

(Made by James 11. Sinclair and Co., Ltd., 54, Haymarkot, Tjondon, S.W ) 
Despi'te tlie great variety of film cameras upon the market, 
Messrs. 'Sinclair iliave devised an instrument which possesses dis 
tinct points of novelty and those of a kind whnJi will strongly 
appeal to the photographic tourist In the first place the camera 
takes the standard cinematograph film of 1} width, each picture 
measuring, say, x 2^ inches The spool reels fitted in the camera 
take film sufficient for 100 pictures without reloading, whilst the 
film will be oibtainable in daylight spools, and tl&us the photographic 
tourist is enabled to take any number of picturas without the neces- 
sity of recourse to a dark-room On the other hand, if the tourist 
IS not able to obtain a supply of the spools he can use the ordinary 
cinemiatograph negative film, loading it into the camera in the 
dark-room Messrs Sinclair supply, for a few shillings, a punch 
with which to make the special perforation required in the film, 

In form the camera is of the box pattern, measuring in the 
working model which we have had the opportunity of examininc 
6 X 4 x 2i incihos It is fitted with a leus of about 3 inches focsd 
length, and with a direct-vision finder showing a picture the 
actual size of that taken in the camera But an essential feature, 
and one whioh -we are sure users of film cameras will appreciate, is 
that the film cannot be wound past the proper point to bring a 
fresh section into position for exposure The winding key is 
brought to a firm stop, but is freed for a further wind by the 
operation of the shutter It should be understood tl.at the sto'^age 
of the film is not effected by any tension on the film itself. The 
perforation is used simply to bring into operation a catch in the 
winding mechanism, and it is this catch which provides a strong 
and positive .stop for the film 'Fhe camera is fitted with time amt 
instantaneous shutter giving exposures from i to 1-100 of a aecond, 
whilst the lens is diapl.ragmed down by a very simple die^ragm 
plate likewise operated from the front of the instrument Thus in 
every re.speHt the camera is of the simplest possible type Its size 
fits it for carrying in a capacious pocket, or very readily in a sling 
rase The internal mechaiiifiin is of the hijjh order distinguishing 
Messrs Sinclair’s s[.KM’ialties ’Fhe price, with Ross //6‘8 “ ITonio- 
centric “ lens, is £10 10s. 

THE “VERASOOPE** ROLL HOLDER. 

(Made by Jules Richard, 27, New Bond Street^ ^ndon, W. 

In this roll holder, constructed specially for i^iilbchment to their 
Verascope camera, MM Richard make special provision for holding 

38 
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the film perfectly flat in the focal plane. Thia they do by pro- 
viding a thin optically flat glass front within the roll holder. The 
film travels freely behind thie front when winding a fresh exposure, 
but is instantly pressed firmly against it by turning a metal head 
on the outside or tihe camera. Such a provision as this is unques- 
tionably a great advantage in the use of roll film in small cameras 
such as the Verascope, the negatives taken in which are very gener- 



ally enlarged upon a considerable scale. The general construction 
of the Verascope cameras is of such a high degree of mechanical 
accuracy that it is gratifying to find that MM. Richard have 
supplemented their construction by thus providing for a perfectly 
flat surface of the roll film. In the size to take pictures 107 by 45 
mm. the price is £6. -The roll holder takes a No. 0 folding pocket 
Kodak film of twelve exposures, providing six exposures for the 
Verascope. 

THE CUNOTATOR SELF-EXPOSURE ATTACHMENT. 

(Made by Jules BicUard, 27, New Bond Street. London, W.) 

In this very ingenious accessory the user of the Verascope camera 
is provided with a most simple and certain means of making portraits 
of himself or of including himself in landscape and other photo- 
graphs. The device consists of a metal case measuring roughly 2^ 
by 2 inches, which is simply secured to the Verascope camera by 
means of a couple of slots. The case contains clockwork mechanism, 



which is wound by pulling over a lever handle, and is started by 
pushing a stud from one end of a slot to the other. Tho plate or 
film bmng in readiness for exposure iii the Verascope camera and 
the mechanism in the Cunctator being wound, the photographer 
starts the latter by pushing the stud. The mechanism allows him 
thirty seconds in which to p]a(*e himself in the landscape and gives 
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him three seconds* notice that exposure is about to take plac^e by 
display of a red patch measuring roughly 2i by inches. Three 
seconds after the display of this patch the shutter of the Verascope 
IS opened for an instantaneous or time exposure according to the 
setting. In the case of time exposures the Cunctator itself allows 
of the tiro« being set beforehand for an;^thjng from two to sixty* ^ 
seconds Expo.sure ibeing concluded, the little device signifies the ^ 
fact to the ueor by displnving a white sign of similar size to the 
preceding red one. The instrument emlxidies the beautiful 
mechanical wt)rk associated with the productions of M. Richard. 
The price in the model described above is JB2. For instantaneous 
exposures only it is eupplied at £1 5s , or for time exposures of 
from one to thirty seconds, £2 10s. 

THE “APTUS** AUTOMATIC FERROTYPE CAMERA. 

(Made by Moore and Co 101*103, Dale Street, Llveipcol.) 

This is a magazine camera for the exposure and daylight-develop- 
ment of ferrotype plates, and embodies quite a number of novel 
features which make it a most handy and efficient of apparatus 
Although extremely simple m use, it is a little diffitfblt to explain the 
manipulation of the camera, but the diagram willSid in making this 
clear if one bears in mind that it is a sectiDoal side view of the 



camera. The plates, each measuring 2i x 1| inches, are contained in 
a small metal drawer without a bottom, seen to the left of the draw- 
ing. It is provided with a light-tight cover and holds 100 plates. 
The camera being held level, the drawer is simply pushed in from 
the side, the cover withdrawn, and a door in the wall of tlie camera 
closed. The 100 plates thus lie in a box (without top or bottom] 
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Upon tho floor of the camera. To bring one plate opposite the lens 
for exposure two things are done at the ssjne time. The handle on 
the quadrant outside the camera is turned down into lU lowest 
position. The plunger, seen below the drawer, is raised, and, 
at the same time, a rubber bulb projecting from the back of the 
camera is pressed. What happens is that the plunger pushes the top- 
most plate against a rubber bed attached' to a hinged arm, and the 
plate is held there by suction on releasing pressure on the bulb 
and allowing the plungei to fall again. On then turning the lever 
into the upright position on the quadrant the arm bearing the 
plate is brought back into the position for exposure It sounds 
a little difficult in descmption, but we And it to work with the 
greatest certainty. Exposure is then made by means of the pneu- 
matic release, shown fitted to the front of the camera, the image 
being sighted through the direct-vision finder (which is provided 
with a sensible sight aperture), focussing being done by pulling 
out a lever to the requiicd dist^ce of 2, 3, or 6 yards. Then for 
development, the bulb at tho rear of camera is simply squeezed 
and causes the plate to drop straight into the developing tank, 
which IS a detachable fitment firmly screwed to the under side of 
the camera and constructed in two divisions so that plates can 
be removed from one whilst the other is mowed into readiness for 
a fresh exposure. Messrs Moore supply a magnet with the 
camera. It server most conveniently to fiah out the plate from 
the developing tank. The whole apparatus is extremely well made, 
whilst, as wc have said, its novel features make for efficiency in 
working. The only thing which must be borne in mind is that the 
camera must be fixed level for use in order to ensure the certain 
drop of the plate into the developing tank. Plates require about 
half a minute for a combined operation of development and fixing, 
are then simply rinsed and ready for placing m a cutout mount. 
The price of the anparatus, complete as described, is £3 lOs. The 
plates are suppliea at 48 per hundred, and developing powders, 
makihg 40 ozs. of solution, at is. per set. Cutout mounts, with 
gummed paper backs, for holding the ferrotype plate in place are 
supplied at Is. lOd. per hundred, or 8s. for 500 

THE TRESS CINEMATOGRAPH HAND CAMERA 

(Made by the Tirss Co., 4, Rathbono Place, London, W.) 

Although not ready for the market at the time of tho present 
section of the '* Almanac” going to press, it is interesting to report 
upon a camera for cinematograph vork designed and m^e by the 
IVess Company and possessing many attractive features. The 
camera takes the standard cmematograph film, and is provided with 
two clockwork motors, by which the film is delivered and re-wound 
entirely by the internal mechanism. It can thus be used in the 
hand, and many subjects not available when using a tripod can thus 
be readily dealt with When so desired, however, the winding 
handle can be used. By a simple device the motor is instantly cut 
out of action The camera serves also as a projector, and, fuilher, 
by attachment of a special box, as a printer from the negative 
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on to the positive film. Such an apparatus as this possesses very 
great attractions for amateur photographers able to spend the amounts 
of money which the taking and printing of considerable lengths of 
film necessarily involve But its use as a camera only spec'ally re- 



commends it to the professional cinematograph operator. At the 
time of writing the price is not fixed. Enquiries in regard to the 
camera should be made to the Tress Company. 

THE “SINCLAIR” WALKING STICK TRIPOD. 

(Sold by James A. Sinclair and Co., Ltd., 54, Haymnrket, London, S.W.) 

This tripod, while not intended to replace those of the ordinary 
pattern, is nevertheless a very useful accessory for the tourist photo- 
grapher using a camera of small size. Its form is that of a stout 
walking stick of 35^ inches length, and fitted with a crook aluminium 
handle which is capped by a sprmg lid and can thus ibe used 
for holding small aHicles, such as matches or an ** Antinous “ 
release. The legs of the tripod are permanently attached to the 
handle, ibwo by stout hinges, whilst the third is rigid with the 
handle. All three of the legs are shod with steel, hut the ripd 
leg is made a little longer so that it forms a firm point for the stick 
whilst the two hinged legs are relieve! from wear and tear when 
the stick is m ordinary use. A very simple spring catoli is used 
to secure the three iprts of the stick together. It is instantly 
unfixed to open the tiipod, whilst, when the latter is closed again, 
there are no projections. The camera is carried upon a .blodc of 
IJ-inch diameter, which is loose on the handle, hut can be fixed in 
any position by a screw clamp. With the stick used for walking H 
is fixed as ehown in fig. 1, whilst for the support of the camera it 
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is clamped to the handle, as shown in fig. 2, and then serves as a 
means of adjusting the level of the camera in one direction without 
altering the position of the legs. The circular head has a wedge- 
shaped section out from it, a corresponding piece being supplied 
with Whitworth or Oontiiiontal thread for attachment to the camera 
so that the latter, when fixing it on the tripod, has onl]^ to be 
slid into position without the trouble of fitting a screw into its 
bush WHien erected the tripod has a height of about 3 ft , a 
rather low position as inpods go, but strll one which will often 




be of service when the onl> other alternative is to find somn solid 
support in the way of a fence or post. Used, as it is intended to 
be, with the operator’s body as an aid to the firm jxisition of the 
tripod, a very rigid support for a small camera is tiius obtained. 
The stand is made in two sizes— nam^y, that to which we have 
referred above, and a larger one of 39 inches length when closed. 
The weights are 19 and 20 ozs , respectively, and the price in 
each case 21s 


THE ** PELICAN ” STRIP POSTCARD CUTTER. 

Bold by Wahltuch, Smith, and Co., Ltd., 50, Chapel Street, Salford, Manchester 
This is a time-saving appliance for tha cutting up of 6-postoard 
strips into the sejiarate cards. Thie it does at one single "htroke. 
The trimmer coneisits of a bench measuring 25 by 12^ inches, on 
which is mounted a series of blocks placed just under 3^ inchee 
apart. To a hinged portion there is attached a similar series of 
blocks which come into place exactly between those fixed to the 
bench. To the edges of each block (in both series) cutting edges 
are firmly attached, with the result that when the postcard strip 
ie laid across the blocks on the bench it is instantly cut into sis 
separate cards on bringing down the lunged series of blocks. A 
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stop 16 provided for adjusting the strip of postcards in places and 
there is also a hinged flap by whi6h the strip is held firmly in place 
when making the cutting stroke. This strip goes back with the 
hinged cutting blocks, but is immediately released (by pressing a 



spring) when pl.ioiiig the next strip in position The appliance is 
most strongly made, and its desiern a thoroughly practical one. It 
will save the strip printer an enormous amount of time in producing 
the finished cards. The puce is £2 2s. 

THK ‘«LAW>S** STUDIO FLASH LAMP 

(Hold by John .1 Giidlln and Sony, Ltd., Kiiii^swiy, IJ^ncloM, W C.) 

In this lamp the riidkers employ a magnesium flashlight in con- 
junction With seveial inverted incandescent burners The illumina- 



tion is produced entirely by reflected light, the support for the 
flash pan and the gas burners being screened on two sides so that 
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no direct light re^hes the sitter. The reflectors can be readily 
fixed in any studio, their size and position depending the 

dimensions and shape of the photographer’s working space. The gas 
burners supply a fairly mtense light — sufficient for purposes of 
focussing and arranging the sitter, hut not so powerful that it is 
neceuary to cap the lens in the anterval between making all in 
readiness and igniting the flash Thus the working of the installa- 
tion IS simple : focussing and posing having been done, the lens 
IS left uncapped and exposure made by igniting the flash powder 
For this a very simple and certain contrivance is used, consistinff 
of a gas flame, the W-pass controlling which is simply operated 
by piuling la string. For convenience in use the apparatus is made 
of height 5 ft. 6 ins., and occupies a floor space of 18^ x 18^ ins 
We have seen the apparatus in use, and also have examined a >arge 
numi^r of prints showing the exce^iiigly eo*ft and pleasant lighting 
obtained with the lamp. The price of the complete outfit is £5 5s. 

THE “IDEAL” ALUMINIUM FOLDING TRIPOD 

(Made by J. Ashford and Hon, Ltd , Aston Hrook Strict, BirniinRliaiu.) 

In this tripod Mr. Ashford, whose experience in the nianuiaclure 
of tripod supports for the camera goes back for many years, has made 
a welcome departure. The stand consists of three parts — the two 
upper of aluminium, and the lower, 
w'hich slides, of wood. But the alumi- 
nium portions aie not of the usual tube 
pattern, but consist of metal of f | 

seobioii. In opening the stanatne 
lowco* aluminium pant of each leg 
IS extended by turning it over on the 
pi\ot by w’hich it is attached (at the 
lower part) to the upper section. The 
wood part of the leg is then quickly 
drawn out, and can he clamped at any 
point. A great advantage, in oiir 
estimation, of this form of construction 
is that there is no possibility of jamming, 
such as may take place where aluminium 
tubes slide one within the other. If 
by mischance one of the aluminium 
sections should be dented, it is the 
easiest thing imaginable to put matters 
right with a. pair of pliers Notwith- 
standing its G\trejne lightness -it weighs 
lose than 25 ozs. — ^tho .stand is extremely 
iigid, and an excellent support for 
cameras of moderate size up to, say, 
5x4 ins In fact, we .should have no hesitation m using a larger 
camera than this, if of light build, upon it. The top, which is felt- 
covered and measures 2} iiu9. diameter, fitted with attachment 
screws of both Whitwortfli and Continental threads, thus providing 
for the use of cameras of every make. Fully extended, the tripod 




1915] AND photographer’s daily companion. 543 

measures 52 ins, permitting the camera to be very comfortably 
supported at a hcighit of 50 ins from the ground. The price of the 
stand is 10s. 6d. Folded it measures 23 ins. 

METAI^ AND WOOD PRINTING FRAMES. 

(Mado I . / Houghtons, Ltd., 88-89, High Holbuin, London, W.C.) 

A new type of printing fiame of metal throughout is a new 
introduction of Messrs. Houghtons. The frame is of stout pressed 
metal, of black non-nisting finish, and fitteil with hinged back 
which .gives a view of about two-thirds of the print when examining 
for progress of printing In hot, moiet climates where wood is 
apt to warp and joints to come apart there is much to be said for 
an all-metal frame, while even the home user has often occasion 
to deplore the bieakage of a negative in conse<juenre of the want 



of 5atne.S8 in the rebate of a printing frame The machine-made 
rrielal frame avoids both of these drawbacks. Price, quarter-plate, 
7d , and poiE^tcard, Is., inclusive of glass 
Messrs. Houghbons have also plac*e3 on the maiket a wooden print- 
ing frame at a low price in competition with the large trade done 
in this description of goods by BavariOin makers. I'hcse ** Ensign '* 
wood frames are very strongdy made, the joints being formed by a 
strong secitaon-cuftbing of thd separate pieces, whilst the ends of the 
frame (wluoh are piovided with thumb spaces) are one with the 
frame proper. The hinged back gives a tnree-quarter view of the 
pnnit, and is formed with a rabbet, thus afBoanmng very compl>^ 
protecdon to the pnnting paper. The fi'ames are made in a series 
of sizes, the prices being 5il. in quarter-plate, 8d. in poetoard, and 
lOd. in half plats. 

“SANDCO” DIAPHRAGM SHUTTERS. 

(Sold by Staley and Co., 24, Thavies Inn, London, E.C.) 

Four series of extremely neat between-lens shutters, of American 
manufacture, are now being supplied by Messrs. Staley. Each is 
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marketed under the designation “ Sandoo,** the various models 
being disti^uished by the suffixes T.B.I.,*’ “Variable,** and 
“ Auto.'* The “ T.B.I,’* has one msiantaneous speed in addition to 
“time” and “ bulb,’* and is made in two sizes with light-aperturea 
9-16th and price 8s. 6d and 128. 6d The “ Variable” model 
IB made in two patterns, one with 3 and the other with 4 instan- 
taneous speeds. The former ie made in the two sizes just mentioned, 
price 10s. and 15s. The latter is made in the further size of 1-m 
light-opening, the prices of this series being 12fl 6d., 16s 9d , and 
21a respectively. Iri the caeo of the “ Auto,” which hns a full 



range of speeds from 1 se^nd tol-lOOth, tliere are four sizes of light- 
openmgs, 1-in , IJ-in., and l-^i , the prices being £1 5s , £1 
10s , £2 6s , and £2 lOs. The whole series m extremely neat in 
appearance, being of black finish with the metal speed and lens- 
aperture plates neatly outlined in alaminium The shutler is set 
to the different speeds by sliding a pointer along a scale, whilat 
the release is by a sturdy little plunger on the top of each shutter ; 
there is also screw connection for pneumatic or “ Antinous ” re- 
lease. Judging from a visual inspeotion of the shutters we should 
say that the speeds are very fairly accurate, whilst the mechanical 
finish of the shutters is of an exceedingly good description. 

THE “ DOMINION *’ STUDIO LIGHT. 

(Sold by O. Siohel and Co., 52, Banhill Row, liondon, PLC.) 

In this instaUation^f the new half-watt metallic-filament lamps 
arranged for studio portraiture, the rakers adopt the use of a 
curved reflector, within the curve of which arc suspended six lamps 
''*caon of which is shielded on the side towards the sitter so that the 
whole of the illumination is by reflected ligiht. The 
lasnipB are further fitted with diffusing screens, the resulting 
lighting being of an extremely soft character and per- 
mitting of portraits being made fully equal as regards enect 
and shortness of exposure to those by dayliglhb. The instal- 
lation is economical an current and calls for no electrical adjustment 
the part of the user, the lamps being switched on and off like 
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those of the ordinary type. Moreover, the perfect steadineM and 
conetaocy of ibis form of illuman&tion; are points immenaeiLy in its 
favour for studio work. The price of the complete instailation ior 
elusive of wiring up to the switches ready for erection is £21. A 
smaller model containing four lamps is supplied at £15 15s., whilst 
a further poirtable installation of three lamps, mounted with a 
reflector which is arranged on a collapsible framework, is supplied 
at £15. When erected, it measures 8 z 7 x 2 f t. Closed, 7 ft. 6 ins. 
z 2 ft. 4 ins. z 8 ins. 

THE ROSS “XPRES** LENS. 

(Made by Robb, litd., Optical Works, Glapham Common, London, 6.W.) 

In this new lens the construction is quite distinct from that 
of Messrs. Rosa’ “ Homocentric, ’* an objective which held and 
stall holds deservedly a reputation for high optical quelitv, in 
particular, absence of zonal aberration. In (^he ’’Xprea*'^ the 
makers have been enabled to produce an instrument the aperature 
of which is //46, flhroiughoat the whole series of focal lengths 
from 4} to 12 ins The lens is corrected as a whole ; the separate 
components are not for use by themselves, in which rei^ect the 
lens 18 similar to the majority of //4.5 objectives which have 
appeared during the last few years. At its full aperture the 
lens covens the plate for which it is listed from comer to comer 
with the most critically sharp definition. We examined the No. 3 
of 6 ins. focal length and Bapplied lor 5x4 plates. At a medium 
stop the lens excellently covers a considerably larger )>late, and 
thus allows of ample use of the rising front in ordinary cir* 



cumstainceB. But a distinguishing feature, ^d one which deserves 
to he emphasised, is the extreme brilliance of the optical image, 
by which we mean freedom from flare or veil and non-liability 
to give fogged negatives when used ** against the light.” In prac- 
tical work, such as Press photography, home portraiture, and the 
tidcing of sport subjects, this quality is of almost as great im- 
portance as covering ^wer; in fact, for many subjects, of reallv 
greater importance. Equally, for the purposes of users of small 
cameras, the extremely fine character ci the definition is a 
notable advantage, the negatives yielding enlargements which are 
practically indistinguishable from results taken direct. In these 
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respects “Xpres** lens (has very positive advantages to offer 
the (photographer, and its introduction will certainly add to the 
hi^i'h reputation in optical manufacture i>vhich the makers have 
enjoyed for so many years past The price of the “Xpres** o£ 
5i ms. focal leiiigth (for ^-plate) is £5 12s 6d., of the 71-i(n 
(for i-plate) £8, and o-f the 12-in. (for whole-plate) £22. The 
smaller lenses provide for all tihe purposes of hand-camera photo- 
graphy, whilst those of greater focal length are well suited for 
portraiture. 

MARION’S FOLDING REFLEX CAMERA. 

(Sold by Mai ion and Co., Ltd., Soho Squaie, London, W.) 

Reflex cameras, like any other commercidl article!*, owe a great 
part of their sales to their deportment in the liands of the salesman, 
and a camera which, when handled o\cr the shop counter, is seen 
to be smooth and simple in operation is more likely to be pdpuJar. 



and, moreover, as regards convenience, is more assured of pleasing 
its buyer. In this preliminary respect we could not want a more 
satisfactory design than that of the Marion camera. Removing 
the instrument from its wrappings, we saw a pair of grips at either 
side of the lens. Grasping these and drawing them forward — ^ihe 
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obviouB thing to do — the camera was partly opened on its struts, 
disclosing on the lower pair of struts two* short levers. Pressing 
these down — their position suggested this as obviously the next 
operation — the front was firmly locked in its extended position, 
and at the same time the top of the bellows closed in by a leather- 
covered metal plate. The movement, although two-fold, is more 
quackly done than is the opening of an ordinary folding focal-plane 
camera We next discovered to the rear of the camera a small 
stud which, on being displaced horizontally, released the hood, 
which erected itself, whilst at the same time the mirror came into 
position. The ensmera was ready for use, and this by three* simple 
touches which were, U]>on the face of it, the only adjustments 
which rculd be made, and arc made with the cameia in the ordinary 
position. 



Juke most other folding reflexes, the Marion " is of singie 
extension pattern, with the lens in a focussing mount, a limitation 
which 16 of lesser imiportance now that large-aperture objectives 
of the telephoto type are available. The front, however, has a 
fair rise and fall — half an inch in each case — and as the camera is 
built square, with a rotating back, the rise and fall are obtained 
both upright and horizontal way of the plate. The shutter is the 
Nettel focal-plane, an instrument w''hich is one of the best, and 
exceptional in its range of the useful low speeds, m addition to 
those of tihe highest rapidity Tn restpect to the mounting of the 
mirror, the self-falling system is adopted, the shutter returning to 
the down position on refeasang the exposure trigger. Our personal 
preferenee ia for a spring-raised mirror, but the gravity pattern 
preaily simplifies const.ructioTi, a matter of mor* than ordinary 
importance in a folding reflex Altogether, the camera is one of 
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excellemt pattern; mechanically it ia of a very high order, and 
ita bulk vrhen closed marks a great degree od compactness, for it 
is only 8 x 6jr x 3 inches. In the quarter-plate size, the only one 
in wfhich it is listed, its price is £17 10s., with three double book- 
form dark elides, but without lens. 

THE “PAWL*' BROMIDE STRIP PRINTING MACHINE. 

(Made by Honghtone, Ltd., 88-89, High Holborn, London, W.C.) 

This machine is designed for ithe special purpose of printing post- 
cards and cabinet prints from hali-plate negatives on strips of 
‘bromide paper taking six pictures. It is constructed to operate 
extremely quickly since tlie working is entirely mechanical as regards 
shifting the paper strip forward for each successive exposure. Not 
only this, but the adjustment is thereby most accurate, for it does 
not depend in the least upon the exactness with which the human 
curator works. The frame holding the negative is provided^ with 
the neceasary earners and masks, a large bar, something like a 
towel rail, on ithe front of the machine being instantly depressed 
to fix the negative firmly in place The paper is as quickly attached 
to a wooden clip on the left-^hand side of the machine. The move- 
ment of the pressure pad on to the paper at the time of exposure, 
and away from it after exposure, also moves forward the strip of 
paper by exactly the requisite amount. This is done by a very 



simple pawl (mechanism from which the apparatus takes its name. 
The notched metal piece by which the paper is moved forward is 
exchangeable with another, one serving for postcards and the 
other cabinet prints. For the latter a pair of parallel bars 
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likewise come away instantly from the 'bed of the machine bo as 
to provide space for the wider band of paper. The use of the 
machine is of hfio most rapid kind, the six succeseive exposures 
being made by sumply the operation of the handle of the pressure 
pad. The apparatus is supplied complete with the two iron notched 
pieces, four wooden masks, two lamp-holders and flexible con- 
nection, and bayonet holder for electric light, price £4 138. 6d. 
The model for gas as the source of light costs £6 18s. 6d. In each 
esse the machine can be readily affixed to any working bench, which 
requires to be cut so as to admit the lamp-ioox of the printer, but 
Mrasrs. Houghtons supply the solidly made bench shown in the 
photograph at the extra price of £1. The whole apparatus is most 
substantially made, chiefly in teak, with bra«s fittings; it is of a 
kird which may be adopted with confidence for rapid and accurate 
work under any climatic conditions. 

THE “MITE” VEST-POCKET FOCAL-PLANE CAMERA. 

(Sold by W Watson and Sons, Ltd., 313, Hi;;!) Uulborn, London, W.r* ) 

This camera, which takes pLitos or film-packs of the 45 x 60 mm 
size, is, so far as our recollection goes, the only on^ fitted with a 
focal-plane shutter As shown m the drawing the lens front is 
supported on four spring struts, focussing being done by the focussing 
mount of the lens, w’hich can thus bo adjusted for objects from 
infinity up to 4 ft distant The camera is fitted with a dircet-viaion 
finder proMded with a pioper sighting glass The front frame of 



the finder slides down over the lens, forming an efficient cap for it. 
The focal-plane shutter is of the one-tension pattern, alteration in 
the speed being obtained by adjustment of the width of the sht, 
readifjr made by pulling out the winding key a short distance and 
adjusting the lower blmd to a given point on a scale marked on the 
back of the oamera a<nd directly indicating the expo^res. The 
camera is fitted with focussing screen, provided with binged cover, 
and carries single metal dark-slides of light strong pattern. A film- 
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pack adapter can be supplied for it at an extra cost of Ss. Complete 
with SIX single dark-slidee, the price is £5 10s. with Aldis anastigmat. 
er £i 10a. with “ Aplanat ** lens of aperture of f/7 7. 


THE ROSS “ COMBINABLE ” LENS. 

(Made by Ross, Ltd , Optical Works, Clapham Common, London, S.W ) 

In this new lens the makers provide a type of instrument which 
should achieve much popularity with the more serious kind of 
amateur photographer as well as with outdoor commercial photo- 
graphers. The instrument is an anasltigmat of aperture from //5.5 
to //6.3 whilst its separate components are al^ fully corrected 
anastigmats of greater focal lenglUi. The lens is issued in two 
forms. In one, the componeiuts are of the same focal length, which 
is a little lees than double that of the complete lens In the oUter, 
the componeoats are of unequal focal length, e.g , in the case of No 12 
for half-plate the whole lens has a focus of 7i inches, wliibt the 
components are 11^ and 14^ inches. Thus in this type the photo- 
graplier obtains thrt^ lenses in one, or if one takes into arcount the 



larger plate lens will cover when sJightly stopped 

down, four lenseaajfe M a^ In the symmetrical m<mel, the full 
aperture is //6.5; type it rangea from //5 7 

to //6.3. The componeaks/'in all oases, work at //ll. In the case 
of b^ the complete lens and the single component, the definition 
over tihe field for which the lens is laeted is exceedingly fine. We 
examined the No. 7 of 6 inches focus and with each component 10^ 
inches focal length. At full aperture the 6x4 plate is covered to 
the comers, whilst by stopping down to a medium aperture the 
haJi-plate is well covered, (^though the lens is not desired with a 
view to its use as a wide-aongle. The prices of the ** Combinable 
irange from £7 15s. to £26 16s., whiilat the single components are sold 
by themselves in the case of focal lengths from 7 to 14^ inches at 
prices from £4 Ss. to £7. The oomponents are also issued as three 
separate sets, euitablo for veers of quarter plate, half-piLate, snd 
wbole-plate cameras, respectively. 
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THE “ KLITO " PLATE-PACK FOR DAYLIGHT LOADING 
AND DEVELOPMENT. 

(Sold by Houghtons, Ltd , 88-89, High Holborn, Loudon, W.C.) 

■In thla system of providing tho plate ueer with the facility of 
making negatives without the use of a dark-room at any stage the 
plates are carried in light-tight envelopes, each containing two 
plates Within this envelope they aie held in a stiff metal frame, 
the lower part of vvlneh forms a sort of trough into which the end 
of the outer cover of the plates fits, making a light-tight joint. For 
the exposure of the plates in the camera a simple form of adapter, 
not unlike that used for a film-pack, is employed, the adapter 



allowing of the covering envelope being withdrawn and replaced 
when making the exposure. By arrangement with the Imperial 
• 1 « Company Mes.srs. Houghtons supply the Imperial 
Special Rapid ” plates ready in the light-proof envelopes, a dozen 
quarter-platee thus packed being supplied at 28. 3d. Those pur- 
chasing the plates in this way have no need to make use of a dark- 
room, but it should be said that the envelopes and frames can be 
recharged after exposure with any plates, provided that the worker 
elects to develop the plates in the ordinary way instead of by the 
special daylight method devised by Messrs. Houghtons. This, by 
the way, for the benefit of the economically minded; we mnst 
return to the system as planned for use in daylight from first to 
last. 
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After exposure three of the envelopes (six plates) are placed is 
the rack ox a special tank, the rack inserted in the tank, the lid 
put on, and the projecting handle of the rack then thrust dows. 
This movement withdraws the plates from their protectisg 
envelopes, and lowers them to the bottom half of the tank, the 
envelopes remaining above. Development is now done by pouring 
in the solution at the side of the tank, and the plates are developed 
just as in any ordinary pattern of tank. The ** Klito ** tank 
permits of the developer ibeing run off, of the plates being rinsed 
in clean water, and, if necessary, of fixing being done in the tank. 
The system has evidently been thought out with much care, and 
will no doubt appeal to many who have longed for the same facility 
in the daylight use of plates that is obtainable with films. The 
price of the adapter is from 5s. to 7s 6d., according to the make 
of camera. Focussing screen for use with it is sold at 4s. 6d , 
whilst the developing tank is supplied, price 12s. 6d 


THE SURE ” STUDIO LIGHT 


(Made by tlio Ticsa Co. 4, Hathbonc Place, Londc W.) 




In this lamp for the portrait studio a com 
bination of magnesium flash and incandes- 
cent gas is used. The drawing clearly shows 
the design of the lamp. In the case of many 
subjects the two lower burners can be dis- 
pensed with. The ilasii pow'der is contained 
on a small plate and is very fuUy and cer- 
tainly ignited by a quite large gas flame, the 
by-pass of which is operated by a cord The 
direct light of the flash is screened by a 
metal pl.ite, the reflected light being further 
diffused by a paper screen attached to the 
lam|) standard. The gas burners are of a 
special pattern, of full size, but fitted with 
small mantles, w^hich thus yield an extremely 
intense light. This system has the further 
advantage that it obviates many of the 
troubles due to insuflicient gas proesure 
The lamp does not call for an extra large 
size of supply pipe, one of hali4jicb diameter 
being; sufficient, but the supply should be 
obtained through a meter of sufiOoiect size, 
e.<7., of ten burners. Vefry little flaah powder 
is eonsumed for the portrait, osJy about ten 
grains, whilst the lightness of the whole 
apparatus is one of its many strong nolnts, 
sinee it allows of the light bein^ readily 
moved about the studio. The price of the 
complete installation is £3 19 b. od. 
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THE ALDIS F/4 5 ANASTIGMAT. 

(Made by Aldis Bros., 13, Old Grange Road, Sparkhfll, Birmingha 
A further addition to the series of //4.5 anastifipaiats which we 
deecriibed in last year’s ** Almaniac ** (has been made iby Mesere. Aldis 
in the shape of an instrument of 8^ inches focal length for half^plate. 
Like others of the series, it is for use as a complete instrument 
and, as we have found, yields exceedingly brilliant and critiou. 
definition over the half -plate, and allows a^ of the front being con- 
siderably raised above the centre. Users of reflex or folding focal 
plane cameras can hardly want a better lens for their work and 
certainly will not be able to find one which is more moderately 
priced, namely, at £6 ISs. At this price, the lens will tempt msn^ 
users of smaller reflex cameras for whi^ a large-aperture lens is 
often an inestimable boon «n figure study work wi^e one wants 
the combination of both focal length and extreme aperture, the one 
for taking a more distant standpoint and so avoiding the notice 
of the subject and the other for the full effect of li^t which is 
necessary in the difficult condiitions under which much of sucih 
work for the Press is very frequently done. 

THE “SOLAR” AUTOMATIC PROJECTION ARC LAMP. 

(Sold by the Wesiminatcr Photographic Eicchange, Ltd., Ill, (Oxford Street/ 
London, W , and 119, Victoria Street, London, 8.W.) 

This new automatic and Bntish-madc arc lamp is of an extremely 
effective pattern, and calls for not the slightest manipulation in 



use. The lamp is supplied with a resistance by which it can be 
used on circuits ranging fr<nn 100 to 240 volts. Beyond inserting 
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the iplu 2 in the socket marked on the resibtance with the voltage 
that 18 heing used there le nothing more to do than to insert the 
second plug into any lamp-holder. A special feature of the lamp 
IS the (ball mounting of the carbons by which the arc is kept 
steadily to the front, resulting in great light-efficiency and steadi- 



ness of the ligAit. We have used one of the lamps with great 
satisfaction, and can recommend it for lantern work as well as for 
enlarging. The lamp is supplied on a tray of very rigid form 
measuring 4J by 6 inches, whilst the height of the lamp is 9 inches 
The price of the complete outfit is £5. 


THE WYNNE “HUNTER** EXPOSURE METER. 

(Made by the Infallible Mei/ii Co , Wiexham.) 

Those who know and have used a Wynne meter will need no 
words of recommendation from ourselves as to its convement design 
and reliable indications. For many years past the makers have 
retained a standard pattern without alteration, and, speaking foi 
ourselves as a regular user of it, there seemed little scope for its 
improvement in any direction. Yet we hasten to admit that a new 
pattern, introduced under the name of “ Hunter,** is one which 
presents many advantages over the original instrument. As its 
name indicates, it is of the design of a hunter watch. By a touch 
on the spring-catch the two halves spring apart. One contains the 
sensitive paper and the two tints, together with a printed table 
of factors for subjects other than the normal oAe of a landscape or 
street scene with a fairly strong foreground. The other half con- 
tains the calculator, and consists of an outer rim bearing a series of 
numbers which, in accordance with the Wynne system, serve both 
as aotinometer times and umes of exposure, and of an inner disc 
on which is marked the series of / numbers, serving in like manner 
as measures both of the plate speed and the diaphragm apertures. 
As in the previous model of meter, the manipulation is of the 
simplest kind. The sensitive paper is moved forward to expose a 
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fresh portion behind the tint simply by turning the milled rim ol 
the disc whioh carries the tints and factor table. The time haying 
been noted, the plate speed number on the inner disc is set to thw 
actmometer time on the outer scale, when the exposures far the 
whole series of diaphragms are immediately seen. In designing 
the new meter the makers ha\e uselully extended the scale. The 
meter now indicates exposures up to— or, rather, down to — 1,000th' 
of a second, an extension from the l/12bth of a second which 'is the 



shortest exposure indicated on the meter which we have. More- 
over, the stop numbers now provide for an aperture of //3.5, run- 
ning from this figure up to the very smallest stops which are used 
with a lens. Also the inampulatioii of the calculator is easier than 
m the previous model, in which the outer scale was the one moved 
(by turning the glass cover to which it was attached). In the 
new model the inner disc is the one which is moved, a small stud 
being provided on it by which it is very readily mov^ to a nicety. 
And lastly, but by no means least, m these days of reduction ol 




weight and bulk, the meter is of an extraordinary degree ef slim* 
ness; it is only about a quaiter of an inch m thickness, yet is just 
as easily manipulated — in fact, more easily — than the previous 
pattern. The “hunter*’ tonn of construction, of course, dispenses 
with any glass in the instrument. Excellently made m solid nickel, 
the pnea of the new meter is 7s. As ordinarily supplied it is fitted 
with an / number scale on the central disc of the calculator, but 
interehangeahle scales may bo had vrith the U.8. or Ooerz dia- 
phragm marking, and a special scale is also supplied for Autochrome 
work. Price, each, 6d. 
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“ N. AND G.” BOOK FORM METAL DOUBLE DARK-SLIDES. 

(Mad<i by Newman and Guardia, Ltd.. 17-18, Ratbbone Place, London, W.) 

PariiculRirly to workers abroad an all-metal dark-slide possesses 
many advantages over one of wood. Messrs. Newman and Guardia, 
who, for years past, have supplied the customary single metal 
slides for fitting to their ** Sibyl * and other cameras, have now 
issued double metal slides of their own design and manufacture. 
The slides are of book form, the two parts being very substantially 
hinged, and ample provision being made in the way of rabbets for 
the exclusion of light. The plate in each part requires simply to 
be laid in the slide, a simple turn-button holding in place the plate, 
which is covered by the metal spring partition. The slide is fitted 
with aluminium shutters, which draw out completely, but are 
latched against accidental withdrawal by a very simple form of 
spring ca^h. The slides represent the same mcety and high quality 
of construction such as Messrs. Newman ^d Guaidia have embodied 
in their superlative '' Sibyl and other cameras. In the two sizes 
in which they are made, namely, 45 x 60 mm. and 3^ x 2^ inches, 
the prices are 7s. 6d. and 10s. respectively 


THE /’/4.5 “NEOSTIGMAR” LENS. 

(Made by R. and J, Book, Ltd., 68, Cornhill, London, E.C.l 

To the series of ** Neostigmar ’* lenses, the excellent qualities 
of which we (have referred to in previous ** Aknianacs,’* Messirs. 
Beck have added an instrument of //4.5 aperture. It is of a 
rimniler constiruction than the prevdous " Neostdsmars,*’ consisting 
of ttiree single glasses. It is made in tliroe foctu len^hs, namely, 



5-ineh for 3^ x 2 ^ plates, 6- inch for ciuarter- plates and 7-inch for 
posted size. As we found, by examini^ a l^is of 6-inbh focus, 
the instnimenlt yields very fine and brilliant definition oiver the 
plate. The lena is one particularly suitable for reflex cameras and 
IS issued at the extremely moderate prices of £3 ISs., £4, and £6 
lor the focal lengths just mentioned. 
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THE NEWMAN-SINCLAIR CINEMATOGRAPH TRIPOD 
- HEAD. 

(Made by James H. Sinclair and Co., Ltd., 54, Haymarket, London, 8.W. 

In thia univensal head for the cinematograph camera the makers 
supply a real attachment de luxe for the use of the cinemait^rapL 
operator. The head provide.s both rotating and tilting movements, 
l^e fonmer is obtained by a steel disc, within the raised edge of 
which there rotates a deeply threaded pinion, which gears with a 
wheel screwed to the wooden head of the tripod. Thus the opera- 
tion of turning the pinion by the handle which connects with it 
on the outside of the disc rotates the latter most sinoothlv, the disc 
itself turning on a three-ball support of the simplest d^escription. 
A \ery simple spring device pute the p nion out of action so that 



the camera can then be turned quickly round to point in any direc- 
tion, wliilsi by putting back the spring the steady rotation of thf . 
handle can be instantly resumed. The unscrewing of a single screw 
gives access to the interior of the disc, and thus enables the cine- 
matograph operator working in trying conditions, such as the dust 
and sand of many places abroad, to clean the mechanism in a few 
minutes. Moreover, the construction of the pinion and disc auso- 
matically takes up any wear in the gearing. Owing to the ball 
mounting of the disc and the smooth spring engagement of the pinion 
and disc the rotating movement of the head is of the smooth^wt 
imaginable kind and quite free from backlash 
The tilting head is a separate attachment which can be fixed 
upon the rotating head by the ordinary camera screw, or the 
rotating head can be used equally well without it. The camera is 
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Bupported on an aliuninium platform^ which ia tilted by a very 
imooth movement of a wheel and toothed eector. The movement can 
be made eiiff or light, ae required by the weight of the camera, by 
aimiple adiusitment of a set screw. The rotating movement is ma<Xe 
with an alamunium handle, which provides a very smooth and easy 
movement, but yet can hang free out of the way of the operator 
owing to its mounting on the end of the tube, wl.ich connects it 
with the operating pinion A woid should be said in oommenda- 
tioffi of the method of securing the camera to the tilting head. This 
is done by cutting slots at e.ich eiiid of the head. Two scrcwe are 
inserted into the bottom of the camera, and quickly fix the latter 
to the head through the slots, w'hich are in most accessible posi- 
tions. The whole mechanism is extremely light, yet of great 
strength, whilst the same description applies to the stout two- fold 
legs of the tripod, which, in the Newmfin-Sinclair construction 
have a special form of sliding leg which slides loosely (but is most 
rigidly held in place by quite a light turn on the set screw), and 
also preserves the full benefit of the triangular form of support for 
the tripod head The whole outfit represents the best informed 
knowledge of the requirements of the cinematograph operator, not 
only as regards obtaining certain movements, but also as regards 
securing them easily and raipidly and without a chance of mechan- 
ism going wrong at a critical moment. The price of the tripod com- 
plete ^^ith rotating and til'ting head is £15 15s 

THE ‘‘ENSIGN** FOCAL-PLANE CAMERA. 

(Made by Houghtons, TAd ,88-89, High HolV>oui, Tjondon, W.C.) 

This camera, it is evident, is an off^ioot from the Houghton 
folding reflex noticed m a previafua “ Almanac,*’ for the movement 



by which the lens is extended in front of the plate is the same as 
fn the latter. It is a rapid and one-hand moveornenit, moise exped^ 
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tdouA m addon than the cuatomary device of spring struts. More- 
over, it dllows of the ddreot-viaion finder beang plac^ as closely as 
possible in oorrespoiidefnce with ^e lens itself, thus making for 
greater accuracy in securing the picture of a near object. In other 
respedta the camera has the adjustment of shutter-sjieed and focuss- 
ing customary in cameras of the folding focal>plane type, but. in 
the case of the new “Ensign** the latest pattern of focal-phuie 
oh utter is used allo^ving of speeds from one-tenth of a second up- 
wards to extreme rapidity, m addition to “bulb** and “time.** 
The lower s])ceds are secured by a special breakang device which 
comes into opei-ation also when exposing by “bulb*’ or “time** 
and thus contributes to the extreme smoothness and freedom from 
jar *'f the blind The camera has rise and fall of lens the upright 
way of the pljute (Complete, with three double dark-slides ol sodid 
pattern . with jmll out shutters, and “Ensign** //5 5 anastigmat of 
5i inches focus in focusaing jacket, the price, in the quarter-plate 
size, is £10 ISs 

“JUNIOR BRITISHER REFLEX’* CAMERA. 

(Sold by Staley and Co , 24, Thavies Inn, London, E C.) 

In this new Biilihh made reflex camera, sold the prevailing 
price of £9 15s , in quarter-plate ‘^ize, with //4 5 AJdis Jens, exten 



Sion uf 9^ IDS is provided. The lens front has a rise of }-in., and 
IS fitted with hinged shade which effectually protects the lens whan 
down, the objective being mounted in a metaJ adapter, which is 
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Toadily fitted in a place after the manner of a bayonet joint. The 
hood can be instantly raised from the gnoiuMl glass for cleaning the 
latter, whilst the b^k is of the permanenUy attached rotating 
pattern. The winding key of the self>capping shutter serves also 
to set the shutter to the various speeds, these latter being marked 
from l-800th to 1-lOth second. Fuither. the spindle of the shutter 
at the end opposite to that of the winding key is fitted for inser-, 
taon. of a small fan serving as an air brake by which the shutter 
ttn be caused to give exposures of ^-sec. and sec. The apparatus 
is specially distinguished by its light and strong build Its price 
includes loose focussing screen at the back of the camera and dark- 
slides for six plates. 

“SIMPLICO " LOOSF^LEAF ALBUMS 

(S0I4 by Bartons*, Gosway Works, Finch Hoad, Haudsworth, Uirmmghaiu ) 

In this album a pair of stout uprights of nickelled metal are pro- 
vided upon which the leaves (peiforated) are placed and securely 
fixed in position by turning over each a flat hook, which, by its 
shape, makes a quite firm lock. Externally the album has no 
appearance of being of the loose-leaf pattern, whilst even the pair of 
hooks, which are seen on opening the album, are in no way unsightly 
At the same time, the operation of removing all, or any one, of the 



leaves is a matter of less than ten seconds. The leaf mounts them 
selves are of the really artistic and durable character of which Messrs. 
Bartons* ha\e made a specialty. Of linen and otlier textuixis they 
please also by their extremely harmonious colours, chiefly giey, buff, 
and light brown. The cover of the album is of art fabric, bearing 
the title “ Photographs.** The talbum is made in four sizes x 5, 
price 2s. 6d. ; 84 x 6}, price 3s. fid. ; 94 x 7, price 4s. fid. ; and 12 x 9J, 
price 6s. fid. In the case of each size, the album may be obtained 
to open either the long or short side of tlie leaf. RefiUs of twelve 
leaves are supplied at prices which are, respectively, 4«., 6s., 7i , 
and Qs. 
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THE SINCLAIR BBOMOIL TRANSFER PRESS. 

(Sold by James H. Sinolair and Co., Ltd., 54, Haymarket, London, S.W.) 

For the workine ol tli« Bromoii transfer process Means. fiiTtnlit.tr 
supply a veery weU designed roUer press of size ample for prints up 
to 17 inches in width. The press consists of a pair of hard wood 
rolleM, Kivang a solid iron coie of one inch diameter, which forms 
the bearing for «wth roller. Special snpportjs are provided for the 



boards seen in the drawing. The neceesary pressure can be adjusted 
by the top sciews, whilst the handle of the press folds flat when 
not 111 use. The price of the press is £2 5s. Accessories in the 
shape of flat zinc sheet 28 x 17 x l-lflth inch, primter*s blanket, 28 x 
17, and a ptur of millboards, 32 x 18i^ incli, are supplied at IBs., or 
the whole outfit price £3 3s. 

THE ‘‘LAWS” HOME PORTRAIT FLASH LAMP 



(Sold by Jobn J. Griffin and Sons, Ltd., 
Kmgsway. London, W.C.) 

In this flash lamp a principle is adopted 
similar to that in the “Laws^’ studio lamp, 
but the gas flaons employed is acetylene, pro- 
duced by a small generator, such as that used 
on motor cycles, wldch is attached to the flash 
chamber. The latter consists of a metal re- 
flector measuring 16 ins. in height by 7 ins. in 
breadth. The acetylene burner is fitted 
throueh the back of this reflector, and pro- 
jects downwards at an angle to the base of the 
latter. On this base the flash powder ds 
placed, and is ignited by pressure upon a pneu- 
matic bulb, which enlarges the acetylene 
flame. As with the studio lamp, i^he light is 
intended to be used entirely by reflection. The 
lamp is placed with its bock to the sitter, and 
the ulumination obtained by a suitably placed 
reflector. The apparatus is a ve^ portable 
one, and is sold at the price of £1 15s. for 
the oonvplete outfit. 
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THE “ MERRETT POSTCARD TRIMMER. 

Made by tbe Adhesive Dry Mounting Co , Ijtd., 27-28, Fetter Lane, Liondon, E.C. 

Thia addition to the series of ** Aferrett " trimming desks serves 
the special purpose of facilitating the rapid trimming of photo-post- 
cards It is provided with a stop placed about one-sixteenth of an 
inch beyond the cutting blade, .and thus provides a ready means of 
trimming off just such a narrow inuigm from bromide or gaslight 
postcards as serves to remove any ragged ness duo to damage to the 
emulsion film during developing or toning operations In the 
ordinary way such trimming up of po.^lcards calls for an expenditure 
of time which usually cannot be given to prints such as these, which 
are suppbed at low prices. With the new trimmer it is a matter 
of a few seconds to insert the four edges ol the postcard successively 
under the guide and against the stop, and at each operation to trim 
off a narrow strip by pre«?i5ure of the hands upon the board. The 
trimmer is of the same substantial construction as oUiers of the 
same pattern, and is sold at 7s 6il 

THE C0LISEU:M EXLARaiNG AND PROJECTION ARC 
LAMP. 

(Sold by aooigo T Collis, 57, lljitlon Gaiden, Ijondon, E C ) 

A most convenient little are lamp, for the enlarging or optical 
lantern, is a new introduction of Mr Collis. The carbons are 
arranged at an angle, and are almost automatic in their feed, 



requiring only a turn or so of the pinion five or six times during 
their full burning period, which is two hours. Moreover, the 
magnetic mechanism by which the carbons are kept fed into position 




1915] AND PHOIOGRAFHER'S DAILY COMPANION. 563 

also causes the arc to form from the extreme tips of the carbons, 
so that practically the whole oi the light is within a very small area, 
ajiid that directly to tho front Hence the lamp supplies a very 
intense and concentrated light for its consumption of current — 
namely, 4^ amperes. It is sent out complete with resistance, by 
which it 16 adjusted to any voltage of current, and, further, may be 
used on both continuous and alternating current— on the latter prac-. 
tcially as silently and steadily as on the former. The lamp is very 
moderately priced at JC3 3s. 

TROPEX FOLDING HAND-CAMERAS. 

iSold by the City Sale and Exchange, London.) 

In this series of cameras the material throughout is a light metal, 
giving great strength and rigidity. On this account alone tho instru- 
monte are particularly suitable for use in the tropics And fortu- 
nately wo are able to signalise them as emb- d.Mng quite a number 
of useful and practical movements which distinguish them from the 
general run of (arneras of this type In the first place, the milled 
pillion head for focusMiig is of laige diameter, making this opera- 
tion one of tho emoothcflt kind A further handy feature is the 
arrangement of the single metal plate-holder anti tho focussing 
screen Roth of the.se find space for themselves in the groove at 



the back of the camera, tho focussing screen being pushed forward 
into register by a spring, on the plate-holder being withdrawn. 
This system of dispensing with a loose focussing screen is one 
adopted years ago on American field cameras, and a very convenient 
plan it IS in practice One or two other movements are provided on 
the ** de luxe " model of the series — ^namely, that fitted with a 
reversing back. The clip.s for the latter are raised simultaneously 
by an eccentric rod, and the operator .thus spared the awkward job 
(with the camera held in the hand) of raising both springs at the 
same time. Also, in this model, the side struts of the camera back 
are mounted m eliding blocks, so that the movement of a swing 
back is provided, or, alternatively, the baseboard of the camera can 
be dropped to a considerable angle when vemg a wide Itngle lens 


564 THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC^ [1915 

and cut-off thua avoided. In addition to great rise of front by 
rack and pinion, which is common to all models, the reversing back 
pattern has a special form of swing front, a very useful movement 



at times. This model, also, is of triple extension, giving, at the 
full range, a distance of 14^ ins. from lens panel to plate, combined 
with exceptional rigidity. This in the quarter-plate size . in x 2) 



the extension is 9^ ins. The camera is fitted with a direct-vision 
finder^ provided with quick reversing movement when taking vertical 
pictures. The whole construction ox the apparatus is of a very high 
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order. Price; without lens and with three elides, £6 in 3^ z 2 ^, 
£6 lOs. in quwter-plaitie, £8 in j>oetcard; and £11 in >half>plate. 

A similar high standard of quality is observed in the case of the 
other models, the movements of wmch are approximately those of 
the de luxe. Thus, the (quarter opiate horizontal pattern has an exten- 
.sion of lOjr ins., 2jp-in. rise, aa well as cross .front movement, in both 
cases by rack and pinion, reversing direct-vision finder and a spirit 
level. The price, with three slides, but without lens, is £6 Ss., or 
£7 m postcard size. Another model is supplied to take vertical 
pictures, giving a 12-iii. extension on the quarter-plate, 2^-in. rise, 
and fitted with finder and level. Prices in quarter-plate and post- 
card, £5 15s. and £7 lO.s. respectively. 

The ca.mera3 are also made in two pocket models. 45 x 60 mm 
and 3^ x 2^ ms Prices as before, £4 5e. and £4 10s. And two 
further models are available for stereoscopic work on 4 x 6 or 7 x 6 
plates. Tlie whole senes i.s one which is excellent mechanically, 
and provides the movements which are of every-day practical use. 

“ AEROGRAPH " IMPROVED MODEL A. 

(Made by the Ac‘io£»raph Co , Ltd , 43, Holborn Viaduct, London, K C ) 

In this improiefl model of -their w’ell-known air-brush, the Aero 
graph Company have embodied several methods of construction 
which in the past they have employed as alternatives in spray con- 
struction, with the result that the latest instrument represents w hat 
must surely be a stage of finality in efficiency and accessibility. 
As shown in the sectional drawing of the spray the needle N runs 
centrally through the instrument. The needle is removed in a 
few seconds by unscrewing the piece marked NN, whilst the 
mounting of the needle in this way yields most direct control of 
the colour. A packing box P forms an efficient check against 
colour getting into the working parts In the new model special 
attention has been givon to the air valve V, the piece VS having 



boarings at both ends which give a very accurate seating to the 
valve This part of the spray is made detachable so that when 
required the valve portion can be left attached to the rubber tube 
whilst the spray itself is put away. A special feature of the 
Aerograph, and one in which its qualities are particularly pro- 
nounced, IS the regulating band R by which the instrument can 
be set to give a fine line of colour. For much retouching work, 
especially that in commercial subjects required for catalogue illis- 
vration, etc , really fine work is required of an air-brush, and in 
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thi« respect the “ Aerograph ’* deserves to be specially distinguished 
among some of its competitors. It should be added that the whole 
front of the instrument may be entirely detached by* unscrewing 
at S for cleaning, whilst all the parts are interchangeable, and 
are easily renewed. The price of the new model le £4. 

THE “KOMPACTO” FOLDING HAND CAMERA. 

(Sold by James A Sinclair and Co., Ltd., 54, Haymarket, London, K,W.) 

In this camera Messrs. Sinclair are supplying a light but very 
strong and rigid folding camera of British moke, fitted with the 
“NS’* patent shutter, giving speeds from 14 to 100 secs., in 
addition to time. The camera is issued only in the quarter-plate 



size, in which it has an extension of 10 inches, a fair amount of rise 
and fall, folding reversible brilliant finder, with level and rack-and- 
pinion focussing. Tt is provided with detachable focuasing-screen, 
fitW with an efficient hood With Taylor, Taylor and Hobaon 
^/6.8 anaaticmat, and wiih one “Una** double plate-holder, the 
price is £6 6 b. 

DE LUXE “ ENSIGNETTE ** FOLDING CAMERAS. 

(Made by Houghtons, Ltd , 88*89. High Holboin, London, W.C.) 

Supplcmeiiitiriig the ordinary models of the highly compact “ En* 
•igneitite*’ camera Messrs. Houghtons have brought out a de luxe 



model of the No. 2 “ Bnsignette,*’ taking pictures 3x2 inches. In 
i^s ot this model> focusskig is obtadn'M very readily by a knob 


DOROTHY PERKINS ROSE 


ncPHoruc-CD in natukal colours oy tmc mss r»nrss ltd r^oM an autocmhomc 


LOST 



1915] AND PHOTOGRAPHER^ S DAILY COMPANION. S&t 

moviuig over a gonaduoted scal^ on Uie oamiera front, whilst tdie 
ahuittar ia one of tlie between^ens pattern giving three ixiatantaneoias 
ex;pMUire6 marked at l-25th, .l-50th, ana l<100t(h of a seoand in 
addiitiion to tome. The bimliLlianit view-fiiidar auitomatioally oomea 
into position for exposures landscape way of the film, and is quickly 
adjusted for veirtical pictures. Fit^ with Cooke //6 anaatagmait the 
price of this model » £6. It is also supplied ntted with **Com>- 
pound** shutter, price £8 5s., with fJ6'Z “Tessar.** 

THE “ ENSIGNETTE ** DEVELOPING TANK, MODEL B. 

(Made bp Houghtons, Iitd , 88>89» High 
Holborn, London, W.C.) 

A very simple type of vertical 
daylight devolopinjj; tank for the. 
treatment of “ Ensignetto ** six-ex- 
]^ure spo(^ of film is shpwn in the 
figure. The spool of film is unwound 
for an inch or two and the end of 
paper wrapping inserted in a grip- 
per, which is placed, with the spool 
of film, in the enlarged month of 
the tank. The lid is put on and the 
black paper wrapping then drawn 
off thiough a silt in the lid, by 
which operation the band of film is 
placed in position for development 
within the tank. Developer is then 
poured in, the funnel re-stoppered> 
when the tank can be rocked or in- 
verted as much as required during 
development. The solution can be 
run off at the bottom, the film 
washed, and, if neoeesary, fixed in 
the tank, or it can be removed for 
fixing in a separate dish. The 
apparatus is moot excellenitly made 
in nickelled metal. Price for Ni.. i 
“ Bnsigneite ** film, 7s. 6d. : for 
No. 2, 123. 6d. 

ENSIGNETTE PICTURE PROJECTOR. 

(Made by Houghtons, Ltd., 88-^, High Hplborn, London, W.C.) 

A neat little apparatus for the exhibition on the screen of the 
results olitained with the ** Ensignette ** camera has been intfoduced 
by Messrs. Houghtons. The light is a small metallic-filament lamp, 
slightly overrun and worked from an accumulator of 8 volts. The 
slides are made 2i x 21 inches, and are inserted in a slot in the - 
top of the apparatus, whence they are pushed out again by a spring 
actuated by the lever seen in tlie drawing. With the lens, as fitted 
to the atpparatUB, a picture of about ^ inches is quite brightly 

39 
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lUiumnated, and the exceillenit feakure of the projeoboir ia iiUi readmeoa 
for use anywhere independently of electric ournent. The price^ 



with two lamps, is £1 Us. 5d. Extra for accumulator of 5 amperes, 
£1 10b. ; of 10 amperes, £1 18s. 


THE COLISEUM DBY-MOUNTING PRESS. 

(Sold by George T. CoUis, 57, Hatton Garden, London, C.C.) 

This inexpensive pattern of dry-mounting press has been improved 
in one or two respecte eince we noticed it in a previous ** Almanac. ’’ 
It is now fitted with a knob, seen to the left of the drawing, on 
which one hand is placed, whilst the other is used to apply the 
pressure. This prevents the stand from tilting sideways on applying 
pressure. The base is also fitted with a channel for a thermometer. 



The press has a surface of 8 x 6 ins., but, as one side is open, 
mounts of very much larger dimensions than these can be inseiM, 
and the press thus used, for example, for mounting several amaU 
prints on a large mount. Complete with spirit lamp and thermo- 
meter the price is 126. 6d. A small ring gas burner can, of oourse, 
be used in place of the spirit. 
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very useful SKljustmeili throws the cogs drivine the upright pinion 
(and its carbon holder) out of gear, so that the horizontal carbon 
may <be separately adjusted. The lamp is made to take current up 
to 10 amperes. On a tray with mechanical adjustment, as men- 
tioned and shown above, the price is 50s., or on a plain pm tray 33s. 
Resistance, ranging from 100 (to 220 voks, 12s. 6d. 

The second lamp is one for larger work, taking current up to 
30 amperes. It is fitted with exceedingly smooth movement for 
the carbons as well as with a simple adjustment for centering the 
light. A special (feature is the open construction by which it is 
almost impossiible for parts of the lamp to jam by over-heating. It 
is certainly a very suitable lamp for the most exacting conditions 
of cinematograph and lantern projection. The price is £5 5s. 

THE LANTERNISTS* ETJSCTRIC SIGNAL 

(Sold by F. C. Hart and Go . 72, Wigmore Street, London, W.) 

This very convenient silent signal for the lantern operator consists 
of a case of polished wood containing a dry battery and a small 
electric glow lamp The case ako contains a bell-pusn and 56 ft. of 
flexible cable, which is wound on a loose holder, for which space 



IS provided in the ibox. When the cable is in use the empty space 
in the hox serves for holding lantern-slides to the number of a few 
dozen. The whole outfit is very nicely made, and should surely 
be appreciated hy lantern lecturers who desire the acme of smooth- 
ness in the exhibition of the slides The price is £1 Is. 6d. 

THE “ENSIGN-POPULAR'' REFLEX CAMERA. 

(Made by Houghtons, Ltd , 88-89, High Holborn, Loudon, W.G ) 

In adding this model to their series of reflex cameras Messn. 
Houghtons nave provided a r'^markably strong, light, and efficient 
quamr-plate reflex at a very popular price. Without a lens and with 
<iix single metal dark-slides, the camera sells for £5 10s., or at £9 10s. 
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with Aldis ;r/4.5 anafitigmat or Gooko ^/4.5 anaatigmat. 

Yet this low price does not preclude the pr^ision of the moat 
important movements of a reflex camera. The focal-plane abutter ia 
wound and set by the same half or three-quarter turn of the winding 
key, and gives a wide ranee of exposures. Though of single exten- 
sion, the camera allows of the use of fixed -focus telephoto lenses, 
such as the “ Aden ** or “ Teleoentric.** Th^ lens front is fitted with 



rack-and-piiiion rise and fall, and with a deep hood, which effectively 
protects the lens, and can be set in any position as a sky-shade. A 
detachable reversing back is fitted. It carries the single metal dark^ 
slide, and also a hood^ focussing screen for use when the camera 
IS used (without the mirror) as mi instrument of the ordinary type. 
The camera is covered in black fine-^ined leather, and the metal 
fittings are either of enamel black finish or nickelled. 

THE “ APTUS ” CAMERA VIGNETTER. 

(Made by Moore and Co., lOblO^, Palo Siroet, Liverpool.) 

This is a simple form of vignetter for attachment by the damp 
provided to the camesa baseboard. It has ample movement to and 
fro, the stout nickelled bar sliding very smoothly in its beaaing. 
Moreover, the vignetter can be raised or lowered from the rear of 
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the camera and likewise angled upon its support by turning the clips 
which hold it upon a rod across the front of the camera. The whole 



fitment is very strongly made, and, complete with ground celluloid 
vignetting mask, is i^d at ICh 6d. 

WESTMINSTEB STUDIO SMALL ARC LAMPS. 

(Made by the Westmlneter Engineering Co., Victona Rond, VVillcsden 
Junction, liondon, N.W. 

To meet the requirements of those who prefer to adopt a system 
of studio lighting by means of a series of five or six small arc 
lamps the Westminster Engineering Company have recently adapted 
one of ftibeir models for this purpose 
The lamp. No. 131, is made to burn 
about amperes in single parallel 

on 100 or 200 volt circuit, or two in series on 
200 or 250 volts. It yields a very bright arc 
ol about li ins. in ougth, buriung within 
a pear-shaped globe, which is readily 
attsbched and deUtched for renewal of the 
carbons. An average time of burning, with- 
out the necessity of renewal of the carbons, 
is six hours, which leaves a very wide ma^in 
even in the case of the busiest studio. The 
lamp IS <fitt6d with a reflector, as shown in 
the photograph, and the height from the 
lower edge ox the latter to the point of sus- 
pension of the lemp is just under 2 ft. For 
single burning the lamps are supplied at 
£3 15s. each, or for series bumiiig at £4 5s., 
in each case without reflector, which costs 
a further 9s. 6d. in the case of the ordinary 
pattern of lamp or 7s. fid. in the case of the 
top pattern. 
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A FOOT PRKSSURE DRY-MOUNTING PRESS. 

(Made by the Adherent Tissue Go., Ltd , 1I7 a, Fore Street, Upper Edmonten, 
London.) 

In this pattern of dry-mounting press a greater speed of working 
is secured by foot in place of screw pressure of the plate. Preanure 
IS obtained by tlie foot! ever instead of hy the more slowly acting- 
screw, a system which has the further advantage of leaving both 
hands of the operator free for manipulation of prints and mounts. 




The size of the heated box is 16 by 12^ ins., the width between the 
arms loeing 24^ ms. A 15 by 12 print can thus be mounted on a 24^ 
by 17^ board at one pressure, or a 25 by 16 print on 36 by 24i-in. 
board at two pressures. The price is £5 Ss. 

THE “PRESSMAN” POSTCARD REFLEX. 

(Sold by W. Butcher and Sons, Ltd., Camera House, Farringdon Avenue, 
London, E.C.) 

The “ Pressman ** reflex camera is now issued in the postcard size. 
The instrument is of oblong pattern and of size within 7 x 6^^ x 7 ins. 
The extension is 10 ins. l^e camera is quite on the lines of ths 
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previous quarter-plate Pressman," having the convenient four-elit 
blind of tne focal-plaiie ehutter, with its adjustment for a series of 
successive exposures with different slits, or, alternatively, for re- 
peated exposures with the same slit. There is rise of front of about 
half an inch with the same amount of fall, whilst the movement 
of the self-falling mirror is very smoothly b^noed. The camera is 
fitted with the Aldis //4‘5 anastigmat of 6}-in. focus, whilst the 
shutter is readily adjustable to give a range of speeds indicated as 
from 1-15 to 1-1,000 of a second. With hooded focussing screen at 
the back of the camera for use with the mirror locked in the up 
position and when the camera requires to be used at the eye-level, 
the price is £12 15s., which includes six single metal slides. 
Camera and six slides, without lens, £8 5s. 

THE LUNA “PAMPHENGOS No. 2" LANTERN. 

(Made by W. C. Haghes and Go , 82, Mortimer Road, Kingsland Road, London, N.) 

This optical lantern, made in Messrs. Hughes’ own workshops, is 
fitted with the "Luna" spirit mantle lamp, the very high power of 
which and the convenience of which in use we have alluded to in 
past " Almanacs." The lantern body is built with a supporting bar 
at front and rear, with the result that it can be tilted bv putting, 
say, a book underneath the front without {hereby making the lantern 



unsteady nor causing the light to get out of centre owing to the 
fouling of the lamp tray against the table on which the lantern is 
placed. The .foot ^ the rear end of the lantern causes the lamp tray 
to stand dear. The lantern is of Russian iron with solid brass front, 
the whole front being mounted in guides and coming away in a 
moment, so that the condenser is likewise instantly removed. This 
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movement allows of a sufficient space for small experimental iy[>pa- 
ratus which it may be desired, to project on the screen. The mnt 
IS fitted with single brass draw tube, the carrier stage is open at 
the top, and the lens is fitted with double rack and pinion and 
fifl^hing shutter. The projection lens is of 2-inch, dfiameter and 
6^nch focus, whilst the condenser (4 inches diameter) is likewdae of. 
short focus. The lamp reservoir is now made somewhat larger so 
M to yield a continuous light for two hours. The whole instrument 
is one whiich can be recommended for pictures up to, say, 12 feet 
diameter — which size requires a distance from the screen of 22 feet— 
yielding a very bright projection and independent of any gas or 
electric connection. The price, complete in light iron case, is £5. 

THORNTON-PICKARD “SPECIAL RUBY** REFLEX • 
CAMERAS. 

(Made by the Thoriiton-Piokard Manufacturing Co., Ltd., Altrincham, Cheshire.) 

In the latest model of this reflex camera a number of minor im- 
provements are made which still further contribute to the efficiency 



of the instrument and certainly make it one of record value in rela- 
tion to the price charged for it. In the past Messrs. Thornton- 
Pi^'knrd have shown their ability to supply extraordinary value in 
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cameras of the reflex t^pe, as well as in those of other patterns, and 
it deserves to be mentioned that in the case of the ** Special Ruby " 
prices are now appreciably leas than those of a year ago. Thus, in 
the case of the quarter-plate camera, fitted with a Cooke //4.5 
anastigmat, the price is only £8 15s. as compared with £12 5s. 
When it is borne in mind that the lens alone, if purchased separately, 
would cost the buyer £5 15s., it is evident that the set supplied 
by the Thornton-Pickard Company is indeed most remarkable value. 
If fitted with a Beck //4.5 ** Bynar ** the price is £8 10s. As 
regards the camera itself it is perhaps hardly necessary to recapitulate 
its features. A very strong point is the self-capping focal-plane 
shutter of the simplest imaginable type in use. The single opera- 
tion of the winding key sets the shutter and brings it to any one of 
the required speeds. An adjustable stop provides the convenience 
of the shutter being wound each time to any desired speed (for which 
the stop is set) without attention. Another very good feature is the 
self-erecting hood which shows the picture in every part of the 
focussing screen. A further useful point is that when closing the 
hood the mirror is automatically moved into the up position and 
held there, the camera thus becoming one of the ordinary pattern 
The movement is particularly us.'ful when using the reflex on a 
stand as it entirely absolves ^e oj erator from troubling about the 
adjustment of the mirror. The camera has a long extension (suf- 
fieoent for the half of a 6-inch anantigmat), and the lens is carried 
in a reversible box which, in the ordinary way, affords excellent 
shading of the lens. In all the sires in which tne camera is made, 
from quarter-plate to 7 x 5 inches, it is built square and fitted with 
rotating back. There is a good amount of rise of front, over 1 inch 
in the quarter-plate size, and hall an inch fail. The finish of the 
camera, black Morocco leather and ebonised wood, with the metal 
parts of black oxidised enamel, is handsome in appearance and 
efficient in use. 

“NATIONAL** AND “RECORD** ENLARGING LANTERNS. 

(Sold by W. Batcher and Sons, Ltd., Camera House, Farnngdon Avenue, 
London, E.C.) 

In the “ National ’* enlarger Messrs. Butcher provide a really most 
efficient instrument for qimrter-p]:ite negatives, or smaller, at the 
price of £2 17s. 6d., inclusive of projection lens of Petzval type and 
^/4 aperture, fitted with orange enp The condenser is of 5| inches 
diameter, and is fitted in a double Russian iron extending cone which 
makes a light-tight joint between condenser and the lantern body. 
The latter slides to and fro for adjustment of the source of light. 
The negative carrier is made square and of size to project a little on 
each side of the stage, thus allowing of a given portion of a negative 
being placed centrally for enlargement. Rough focussing is by draw- 
ing out the front on its runners, a set screw firmly clammng it at any 
point, whilst fine adjustment is provided by the rack and pinion 
movement of the objective in its tube. The whole apparatus is very 
well and strongly made in polished oak, apd is really a thoroughly 
efficient enlarger of a simple type 
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In the new model of their "Record" enlarger Messrs. Butcher 
have added a ifurther refinement in the shape of a masking device for 
the negative stage. This consists of lour separate and separately 
operated opaque blinds, the position of each of which can be adjusted 
to a nicety by milled heads outside the lantern so as to provide a 



rectangular mask of any size or shape within the limits of the 
apparatus on any part of the negative. Such masking as t^ has the 
advantage of giving an enlarged print with white margin and, there- 
fore, more easily trimmed. One sees also exactly what part of the 
subject is included in the enlargement, and the fixing of the paper to 



the enlarging easel is thus greatly faciiLvtated. In other respects 
the enlarger follows the excellent lines of previous models. It has 
the very efficient chain and sprocket focussing, a movement which, 
as compared with rack and pinion, is extremely light, perfectly free 
from back-lash, and permits of one Qoming much closer to the easel 
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whan focussing the enlargement. The carrier for the negative is now 
fitted with rise and fall and rotating movement, whil^ the whole 
negative stage itself provides a certain amount of tilt. The lens 
panel is fitted with rack and pinion adjustment, whilst the lantern 
body also has chain and sprocket movement. Made in polished 



walnut, the price of the quarter-plate enlarger with S^-mch condenser 
IS £7 without lens, £7 15s. with Petzval lens, and £8 12s. 6d. with 
Aldis fl6 objective. In postcard size these prices are £8 10s., 
£9 lOs., and £10 12s. 6d., and in half-plate, with 8^-inch condenser, 
£10 5s., £11 10s. and £13 5s. 


THE “UNIVERSAL’* PROJECTION AND SCIENCE 
LANTERN. 

(Made by the Thorn top-Piokard Mannfaotunug Co., Ltd., Altrincham, Cheshire.) 

In the new model of this lantern the front is now of solid wood- 
work, an improvement on the metal frame of the pattern firat intro- 
duced. The bellows are detachable for the insertion of small pieces 
of apparatus, whilst the baseboard is fitted with screws by which 
the tut of the lantern can be very nicely adjusted. A further 
feature is the adjustability of the screws holding the slide carrier : 
carriers of different thicknesses can be inserted and firmly held in 
the stage. The lantern as a whole is of very solid build and of 
handsome appearance. It carries 4-in. double condenser, and can 
be ififbted with projection lens of 6, 8, 10, or 12 ins. as focus desired. 
Unless otherwise specified, a lens of 6-in. focus is supplied. The 
price of the instrument is £4 46., or, complete with telescopic screen 
and sheet, £7 14s. Full particulars will be found in the company’s 
special catalogue of enlarging lanterns, in which are described the 
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numerous models of “ M.C.C. ** and “Kuby enlargers possessing 
the fullest range of movements and embodying, m the case of every 



model, the convenient focussing disc, serving for critical focussing 
of the negative upon the enlarging easel. 

“PLANEX” REFLEX CAMERAS, NEW MODELS 

(Sold by the City Sale and Exuhange, London ) 

In last year’s “ Almanac ” we described the leading features of 
this senes of camera-s, since when there have been several further 
improvements, the chief of which is the hinging of the hood frame 
to the top of the camera so that the ground glass is now instantly 
accessible for cleaning, and by raising the glass iteelf the mipor 
IB similarly accessible. As we have many times said, we consider 
cleaning of the ground glass an important practical feature in a 
redex camera, since a dirty focussing screen makes it imTOSsible 
to be sure of shaqi definition In the shutter of the new modm, stops 
have (been provided as a preventive of overwindmg, and in its 
present form the shutter is found ito be excee^ngly reliable. It 
IS very quickly adjusted for aaiy speed or for time exposures, and 
in the larger sizes of the camera gives the useful fairly long an- 
stantaneous exposures sudh as a fifth or quarter of a second. Of 
rigid extension, rack and pinion rise and fall of front, recessed 
lens-panel with hinged cover which serves as .an efficient sky shade, 
the camera possesses the customary features required of a reflex, 
including rotating back for horizontal and vertical pictures. The 
dark-slides are of a very excellent solid pattern of hard, ebonised 
wood, with alumiuflum diraw-oiit shutters. With three slides, 
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but without lena, ithe price in quarter-plate size is £8 8s., in post 
cord or 5 X 4, £10 10s., and in half-«plaite £12 12s The ** Planez " 



can be (fitted with practicalHy any lens, the focal lengths suitable for 
the sizes given ab^e being 6, 7, and 3^ inches respectively. 


THE “FAIRFIELD” HALF-PLATE CAMERA OUTFIT 

(Sold by Hora and Co., 346, York Road, Wandsworth, London, S.W.) 

Messrs. Hora send us a new model of the half-plate set supplied 
by them of British make at the very moderate price of £3 5s 
complete with //8 R..R lens, three double dark-slides, roller-blind 
shutter, threefold tripod with sliding leg, the whole in case. The 
camera .poesesses all the customary movements. Its full extension 
from ground glass to lens diaphragm is 22 inches! This is obtained 
by racing front and back out to about an equal extent, the camera 
being thus well balanced on the tripod head at the full extension. 
The back rack movement allows of lenses of the shortest focal length 
being used. The back has ample swing as well as side swings great 
rise of front, both by the movement of the front as a whole on its 
ilruts and by raising the lens panel. When it is also said that the 
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camera has rotating turntable and reversing back it will be seen 



that the makers have omitted no movement which ie provided on 
the most expensive instruments 

“ ENSIGN ENLARGING LANTERNS. 

(Made by Houghtons, Ltd., 88*89. High llolborn, London, W.O.) 

A new series of models of enlarging lan/tem, made by Meesn. 
Houghtoins in tlieir Walthamstow factories, present a number of 
interring fea/tures. One new enlarger is the “ Popular/* an in- 
atrument of a aimpLe type issued at the price of B2 ITs. 6d. in the 



quarter-plate ai^e, complete wnth S^-inch condenser and portrait lens. 
The lantern body as of torpedo shape. The negaitdve carrier has 
rocking movement, and is fitted with reversible inner carrier. Focuss- 
ing is by rack and pinion movement of the lens front, as also by 
the same movement on the lens mount. The lantern body slides to 
and fro for adjustment of the light. 

In more expensive patterns Messrs. Houghtons have dispensed 
with the rack and pinion adjuatmeoft for the extension of the 
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with 5^ -inch oondcnaer, the price is £4 17s. 6d. witihouit lena, or 

£5 12s. 6d. wdth portraoit lens. In 5 x 4 or postcard size these pirioes 

are £6 Ss and £7 5s., whulsit in hall-plate they are £7 7s. and 

£8 12s. 6d. 

In the ** Premier” onlar|re(r a aimalar type of (x>nstiruiCitaioin is 
adopted, but the base of the instrument as' of solid metoii standards, 
grooved to allow of the enlarger bedng used on rails if desired. A 
Biiinilar quick piiLch focussing screw operated from the front is em- 
ployed, the prace of the enJai'ger, iiiioluding the extension rod already 
described. The instrument is also fitted with the negative masks. 
In quarterwplate the price is £6 5s. without lens; £7 with portrait 
lens In half-plate ihese prices are £9 7 b. 6d. and £10 12s. 6d. 



In addition to these enlarging lanterns a new little accessory for 
the hand -cam era worker is a fixed-focus daylight enlarger made in 
rectangular sliape, and thus more convenient to handle than the 
enlargers of truncated pyramad form which have usually been manu- 
factured. The new pattern of enlarging box is sold m four sizes, 
all giving an enlargement of postcard size, but differing in the size 
of negative for which they are made. For vest-pocket (45 x 60 mm.), 
3x2 inch and 3^ and 2^ inch the price is 7s. 6d. For negatives of 
2i X li inches, 53. 6d 

THE ” SALEX NO. 2 ” ENLARGING LANTERN. 

(Sold by the City Sale and Exchange, London.) 

In the new model of this enlarger a full range of movements 
are provided at a price which is exceedingly moderate, the quarter- 
plate enlarger, without lens, costing £4 2s. 6d. There is ample 
extension — ^namely, 17 inches in the postcard size— for making 
lantern slides or other reduced copies in the enlarger, llie negative 
carrier has rotating movement, and is fitted with carriers to take 
the smaller sizes of plates; the negative stage as a whole is pro- 
vided with tilting movement, also by rack and pinion There 
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w also rack and pinion rise and fall. The adjustment of the 
position of the lantern body again, by rack and pinion, and 
the bodv is connected to the mam stage of the enlarger by a detaclP 
able belows, in the rear frame of which provision is made for 
insertion of a ground glass diffusing screen for use when necessary, 
as when working with highly concentrated light or from retouched 
negatives. The whole apparatus is of polished mahogany with 



heavy brass fittings For use as an ordinary optical lantern, a 
4^-inch compound condenser is supplied with a special fitting end a 
shde carrier at a cost of 14s. cd. 8uch special attachment is 
greatly preferable to the use of the customary condenser when 
projecting lantern slides, since the loss of light in the latter case 
IB very great. The Salex *’ is made in four sizes, quarter-plate, 
postcard (or 6x4), half-plate, and whole plate. With portrait 
objective the prices are £4 15s , £5 17s. 6d , £7 15 b , and £17 Ss 


DALLMEYER CINEMATOGRAPH TELEPHOTO LENSES. 

(Made by J H. Dallmejer, Ltd., Charcb End Works, Willcsden, London, N.W.) 

In a new series of lenses great focal length is provided on the tele- 
photo principle without undue camera extension, whilst the aper- 
ture is large enough for a very large proportion of cinematograph 
subjects. In the case of the No. 11 lens the focal length is 12 inches 
and the camera extension 6 inches, the lens ineasuring 3} inches by 
2^ inches. It is fitted in focussing mount, graduated from 5 yards 
to infinity. The price is £8 Bs. A smaller lens of the series is 
No. 9, of 6 inches local length, //4.5 aperture, and requiring 3 inches 
camm extension, price £7 7s. The No. 10 is of fJS aperture, 8-inch 
focus and requires 4 inches camera extension, price £7 7s., whilst 
the Nb. 12 yields a focal length of 17 inches at 7^ inches extension, 
ltd is of fl6 aperture. The price is £19 12s. 
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A PATBIOTIC RING. 

(Sold by J. miiott, Parade Works, Netting .} 

A novelty in the shape of photographic jewellery, of which Mr. 

Elliott supplies a .great varietY, such as rings, 
lockets and pendants, is the ring issued under 
the above title. Its pattern is shown in the draw- 
ing. The top of the ring opens, disclosing a tiny 
photograph, the oval sight opening measuring 
6-16th by just over 3- 16th inch. The spring cover 
of the photograph has enamelled upon it a Union 
Jack in colours The ring, made in 9-ct gold, is sold at lOs, 9d. 



FOLDING PLATE AND FILM CAMERAS. 

(Sold by W. UutchBr and Sons, L»W., Camera House, Parnngdon Avenue, 
liondon, E C.) 

Several new models of cameras of the popular folding class are 
new introductions of Messrs Butcher's. The No. 06 ** Cameo ” is a 
neat qiiarter>plate camera for single metal dark-sJides. It is fitted 
with the customary stout U-front with cross movement and ample 
rack-and -pinion rise of front. The lens, an f/63 Zeiss “Triotar," 
IS mounted in the “ Lukos II.** shutter, giving three instantaneous 



speeds in addition to “bulb** and *'time.*' Reversible brilliant 
fmder and smooth sliding movement for focussing complete the 
adjustments of the camera, the finish of which is black leather and 
metal, with the metal fittings niokelled. A neat and light instru- 
ment, costing, with two single metal slides and hooded focussing > 
screen, £4 12S. 
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Among film cameras of the ” Carbine ** senes a new model is the 
** Film Back Cu'bine ** for film only, and thus ol slimmer dimensions. 
It is supplied in quarter-plate and postcard sizes fitted with Aldia 
f/7.7 anastigmat, with ** Lukos II.** shutter. The camera is of excel- 
lent solid yet light build, with large rise and cross movements of the 
U-form front, focussing scale, reversible brilliant finder and level, and 
stout bushes for attachment to the tripod head. The whole camera 
is a very good model of the folding film instrument, and costs 
£3 58 6d. in quarter-plate size ; postcard, £4 5s. 



Lastly, we have a very neat new model of the watch-pocket Car* 
bines, the handy little instrument, capable of reaUy good work, and 
issued at remarkably moderate prices The new m<mel is for film, 
taking six pictures x 2^. It is fitted with Aldis f/7.7 **Uno ’* 
anastigmat in ** Lukos II.** or '‘Compound ** shutter, reversible bril- 
liant finder, lever focussing movement from infinity to 6 ft., and 
bnahes for attachment to tripod. The bulk of the camera, when 
folded, is just about 6^ x 3 x ins., and the price, with "Lukos** 
shutter, £3 5s. ; with " Compound,** £4 10s. Made entirely of 
metal, tihe camera is very strong, and when closed is delighuully 
free from projections. 
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A STANDARD GAS BURNER. 

(Made by Sanger-Shopbcrd A Co., Ltd., Gray's Inn Passage, Holborn, 
London, W.C.) 

A siinplo form of burner, specially made to give a light either 
of 1 or 16 candles, is a speciality of Messrs. Sanger-Shepiherd, who 
supply d for the use of photographre 
vrorkers desiring to make tests of plate- 
speeds, etc., without the elaborate in- 
fitriimentfl used in more accurate sensito- 
metric work. The burner is provided 
with a pointer for adjusting the height 
of the flame, with spring cap for keep- 
ing i,he burner away from dust when 
not m use, and with a special form of 
governor for obviating variations in gas 
pressure. Mounted on a solid metal 
stand, the price is £1 10s., either 1 or 
16 candle. 



A DARK-ROOM WATERPROOF APRON. 

(Sold by Lilywhitc, Ltd , Halifax ) 

An apron of stout waterj^roof cloth is supplied by Messrs. Lily white 
of size o9 X 34 inches. It is fitted with eyelets for tapes, the cloth at 
these four points being reinforced with leather. It is an apron which 
is evidently capable of withstanding an enormous amount of wear. 
The price la 3s. 9d. 

“ ACADEMY AND 'INTERMEDIATE’* PROJECTION 
LANTERNS. 

(Made by Newton and Co.. 72, Wigmore Street, London, W.) 

Two new patterns of optical lantern are among the new introduc- 
tions of Messrs. Newton. The " Academy ” is a lantern of moderate 
price, suitable for use both in small or large halls. Tlie lanteni body 
IS supported on brass tubes, the lens front being carried on a second 
pair of brass tubes sliding within the first, and held in place at any 
extension by a clamping screw. The extension from the stage to 
the lens-panel ranges from 3 to 12J^ ins. The glasses of the con- 
denser are mounted in separate cells, one or both of which can be 
instantly removed from the lantern for replacement in case of frac- 
ture. The bellows is quickly detachable for the insertion of small 
pie^s of apparatus. Completo with 4-inch condenser and 2-inch 
projection lens, with double rack and pinion and flashing shutter, 
the price, inclusive of metal carrying case, but without lamp, is 
£5 10s. 

The " Intennediato ” lantern is one particularly suitable for large 
halls. It is fitted with two brass draw-tubes, and readily gives an 
extension of 15^ ins. from stage to objective flange. The lantern 
IS fitted on a hollow mdtal base, whilst other parts are made as 
lightly as possible, notwithstanding the fact that the instrument, by 
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itB masBiva front, perniibs of ioiig-focus lenses beaii^ very rigidly 
mountod. With 4-indi condenser, 2i-inch proj^ection lens, and 
mixed limelight jet, the pfice is £11 11s., or £15 13s. with hand- 
feed arc lamp. These prices include convenient wooden case for 
the outfit. 

“SERRAC’* AND “CARFAC** LENSES. 

(Made by J. H. Dallmeyer, Tjtd., Churoh find Workft, Willesden, London, N W ) 

In the new series of lenses, issued as the Serrac,*' Messrs. Dall- 
meyer secure very fine definition and covering power at the extreme 
aperture of //4.5. The lens is of the unsymmetrical type, consisting 
of four glasses, one pair on each side of the diaphragm, but is never- 
theless of very small dimensions as regards the length of tube — the 
6-inch lens is only 1^ inches long — and thus can be fitted to almost 
anv type of camera. The lens is not of the type m which the separate 
halves are intended for use separately, but the complete objectivi^ 
yields extremely fine definition, and for the purposes of high-speed 
photography, press work, and all subjects requiring great rapidity 
in addition to the other qualities of a Ions, it is evidently a most 
valuable instrument. It is made m six sizes of focal lengths from 
4.8 to 8^ inches, at prices from £4 15s. to £9 15s. in rigid mounts. 
It is also issued in focussing mounts at prices from £5 10s. to £11, 
or IS fitted with ** Compound ** shutter, prices £6 16s. to £12 16s. 

An addition has also been made to the series of Carfac ” lenses 
in the shape of one of 18 inches focal length and //8 aperture for 
15 z 12 plates. The lens is one yielding exceedingly good definition 
to the corners, and by its focal length and aperture is one very 
well fitted for large groups. Price in rigid mount, is £18 15s 


THE “NATURALIST” REFLEX CAMERA. 

(Sold by J. H. Dallmeyer, Ltd., Church Ead Works, Wille^dcn, liondon, N.W.) 

In the latest model of this camera Messrs Dallineyer have made a 
special provision for the use of their “ Orandac ” rapid telephoto 
lens by fittii^ an extension box to the front whereby an extra focal 
distance of 2 ^ inches is secured. The full extension from ground 
glass to lens flange is thus 13 inches. The extension box is fitted with 
rack and pinion movement for rise and fall of the lens, and space in 
it is utilised for carrying a pair of focussing magnifiers, which are 
quicklv obtained by opening a small door in the lower part of the 
box. The “ Grandac lens has, as the positive element, a No. la 
Patent Portrait lens of 10 inches focal length and //4 aperture. In 
conjunction with the telephoto attachment it affords focal lenjgth from 
10 to 37 inches, and apertures from //4 to //14. Thus, within the 
moderate outside dimension of the camera, namely, 9 x 6 x 7i inches, 
the nature photographer gets a most useful range of foci. The lens 
itself measures 9^ inches x 31 inches diameter. In other respects 
the camera has an excellent local-plane shutter, working indepen- 
dently of the mirror, rotating back and hood of 8 inches depth. In 
the quarter-plate, or 9 x 12 cm. size, the price of the outfit, complete 
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with th^No. 1 ** Grandac *' lens, 6 double slides of solid pattern, film- 
pack adapter and focussing magnifiers, the whole in solid leather case 



is £42. This includes a spare front enabling the portrait lens to be 
used alone. 

THE “RADOL” ENLARGING AND PROJECTION ELECTRIC 

LAMP. 

(Suld by the Thoriiton-Pickard Manufacturing Co., Ltd , Altrincham, Cheshire.) 

In this metallic filament incandescent electric lamp a special form 
of assemblage of the filaments is used in order to obtain a con- 



centrated focus of li^ht, whilst the globe is sealed off at a point 
whi^ does not come in the path of the rays to the condenser. The 
Ump gives a most intense light, ample for all ordinary enlarging 
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purposes, and sufficient for projection of lantern-slides upon a 
moderate scale, such as 6 ft. or 8 ft. The lamp is sold complete with 
tray, support, 6 ft. of flexible cord and plug for connecting to any 
electric lamp holder. For low voltages, 95 to 135, the price is 258. ; 
for higher voltages, SOs. 

THE “ENSIGN STANDA’* ROLL FILM TANK. 

(Sold by Houglitous, Ltd ,88*89, High Holborn, London, W G.) 

In this tank for the daylight development of roll film the film is 
wound upon a black celluloid apron, a special “ container “ being 
used for transferring the film irom the spool to the apron. When 
wound, the “ container,’* with the apron and film in it, is transferred 
to the tank of developer, in which it can be moved up and down the 
requisite number of times during development as a preventive of 
uneven action. The appliance has a capacity of six eimosures, and is 
made in five sizes, for him spools ranging from 2i to 7 inches width, 
at prices from I63. to 35s. 

“ENSIGN” HOME CINEMATOGRAPH. 

(Sold by Houghtons, Ltd., 88-89. High Holborn, London, W.C ) 

In this cinematograph lantern for home use the source of light is 
a focus metallic-filament lamp, which can be run either from ordi- 
nary house current or from an accumulator. The projector takes the 
ordinary standard film, which is very easily threaded through the 



mechanism. With a picture measuring about 5 ft. a vfer\ bright 
illumination is obtained, and the picture itself is remarkably steady. 
For running from house supply the price of the outfit is £16 ; op wiUi 
yielding approximately ten hours* light, 
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Makers of Photo- Materials and 
Booklets issued free by them. 


Plates (other than 
Lantern) and Films 

Austin Edwards 

Cadett 

Collis 

Criterion 

Elliott 

Gem 

Ilford 

Imperial 

Kodak 

Leto 

Ijilywhite 

LumiAre 

Marion 

Mawson 

Paget 

Rajar 

Wellington 

Wratten 


Lantern Plates 

Cadett 

Elliott 

Gem 

Oriffln 

Jlford 

Imperial 

Kodak 

Leto 

Lumi^re 

Marion 

Mawson 


Wellington 

Wratten 


P.O.Pm Bromide and 
Gaslight Papers 

An SCO 

Any-tone 

Cadett 

Challenge 

Criterion 

Elliott 

Gem 

Qevaert 

Griffin 

Ilford 

Illingworth 

Imperial 

Kentmere 

Kodak 

Kosmos 

Leto 

Lllywhitc 

Lumi^re 

Marion 

Paget 

Ra.iar 

Takiris 

Wellington 


Collodio - Chloride 
Paper 

Gevaert 

Ilford 

Kodak 

Leto 

Lilywhite 

Lumi^re 

Marion 

Paget 

Rajar 


Self-Toning Papers. 


Challenge 

Cn tenon 

ElUott 

Geiffln 

Ilford 

Illingworth 

Imperial 

Kentmere 

Kodak 

Leto 

Lilywhite 

Paget 

Rajar 

Wellmglon 


Platinum Papers 

Gevaert 

Ilford 

Kodak 

Platmotype Co. 


Carbon 

Autotype Co. 
Elliott 
Illingworth 
Kentmere 


Miscellaneous Print- 
ing Papers 

Gevaert 

Halden 

Marion 

Paget 


Booklets, etc., issued gratuitously by the Photographic 

Trade. 

Adhesive Dry-Mounting Co. Ltd. — A ll about Dry-mounting. 

Ansco, Ltd. — P rofessional Gyko Manual. 

„ ,, Gyko (gaslight) Piinting for Amateurs. 

Any-tone, Ltd. — Warm Tones on Gaslight Paper 

Autotype Co.— F irst stops in Autotype Printing ♦ 

„ „ Autotype IMchrome Tissues. 

„ „ Dufay (Dioptiohromo) Colour Plates. 
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Cbitebion, Ltd. —T he Plate Photographic. 

» „ „ Bromoil. 

Elliott & Sons, Ltd. — An Atnateur’s Guide to Plates Boll-films, and 
the Making of Prints. 

„ ,, , Gaslight Printing 

,, Prfhting and Enlarging by Carbon Process. 

Gem Dby Plate Co., Ltd.— The Photographer and the Plate. 

,, ,, ,, ,, Gem X-Bay Plates. 

Geyaebt, Ltd. — Gevaert Platinum Paper and How to use It. 

Gbant, Thos. K — Instructions for use of Autochromo Plates, 
Lumi^ce Plates, Films, Papers, and Chemicals. 
Gbiffin, John J., & Sons, Ltd. — Notes on P.O.P Printing. 

,, ,, ,, Sepia Carbon Tones on Bromide Paper 

,, „ „ M Oil Pigment Printing. 

,, ,, „ ,, Sketch Portraits and Border Printing 

Ilfoud, Ltd. — Ilford Plates. (Exposure, Developing, Intensification, 
etc )• 

„ „ Every-Day Book of Common Failures Illustrated.* 

,, „ Ilford Exposure Tables.* 

„ ,, Development Times for “ King’s Own ” Plates.* 

„ „ Notes on Isochromatism.* 

„ „ Printing on P.O.P and Self-Toning Paper.* 

„ „ Bromide and Gaslight Papers.* 

„ „ Lantern Slides on Dry Plates.* 

„ „ Ilford X-Bay Plates.* 

„ „ Dry Plates for Process Work.* 

Illinowobtk & Co., Ltd. — Guide to Photographic Printing (all 
Processes). 

Impekial Dby Plate Co., Ltd. — I mperial Handbook. 

,, ,, ,, Faults in Negatives. 

,, ,, ,, ,, Orthochromatio Photography. 

,, ,, ,, ,, The use of Imperial P.O.P. 

Johnson MAirruKv & Go., Ltd — Economy in Toning. 

Johnson & Sons.— Correct Development. 

Kentmbbe, Ltd. — H ints for Carbon Workers. 

,, „ Hints and Wrinkles for Bromide, Gaslight, and 

P.O.P. Workers. 

Kodak, Ltd — The Velox Book. 

Kosmos Photogbapbios, Ltd. — Kosmos Papers. 

Leto Photo Matebials Co., Ltd. — Handbook of Photography.* 

„ „ ,, ,, Lantern-Slide Making. 

,. „ ,, ,, Perfect Prints (on Self-Toning 

Paper). 

,, ,, ,, „ The Perfect Negative Boardoid . 

Photography. 

Lily WHITE, Ltd. — L ily white Plates and Papers. 

Mabion & Co., Ltd. — Marion’s Plates and Papers. 

Mawbon & Swan, Ltd. — M awson Panchromatic Plates. 

„ ,, „ Lantcm-Sllde Making. 

„ ,, ., Ferrotypes. 
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Paoet Prize Plate Co., Ltd. — Paget Prize Plates and How to Use 

Them. 

,, ,, ,, ' Paget Panchromatic Plates. 

,, ‘ Paget P.O.P. and How to Use It. 

,, ,, ,, ,, Coloured Pictures on Hydra Self- 

Tonihg Ivorettes. 

,, , , . Exposure Tables for Paget Plates. 

,, ,, ,, ,, Paget Self-Toning Papers. 

,, „ ,, „ Paget Colour Photography. 

Platinotype Co. — I nstructions for Platinotype Printing. 

„ „ Satista Paper. 

Rajab, Ltd. — Working Roll Films 
Vanguard Co. — V arnishing Negatives. 

„ ,, Firelight Portraits. 

„ ,, Exposure Tables. 

,, ,, Colouring Prints. 

Wellington & Ward. — Wellington Photographic Handbook (120 
pages). 

Wellington Plates. 

Wellington Roll Films. 

Wellington Anti-Screen Plato. 

Wellington P.O.P. 

Wellington S.C.P. (gaslight paper). 

Bromide Printing. 

Wellington B B. Paper. 

Lantern-Shde Making. 

Wellington X-ray Plates. 

Wratten a Wain vvrtg ITT, Ltd. — Photographic Dry-Plates, Filters 

and Screens. 

Real OrthochromatiBin. 

Wratten Panchromatic Plates. 
Photographing Furniture.* 
Photographing Paintings.* 

Process Work with Dry-plates.* 
Lantern Slides. 

Photo-Micrography. * 

Process and Three-colour Work on 
Dry Plates.* 

„ ., „ Radiography. 

ZE 1 Q 1 .ER, W. — Paragon (Sohleussner) Handbook (Abridged Edition.) 

„ Pyramid (Schaeuffelen) Bromide Papers. 

Zimmerman & Co , Ltd., Cu\8. — Agfa Handbook. 

Orthochromatio and Non-Halation 
Plates, By Dr. Andresen. 

Hints on Flashlight Photography. 
Magnesium Flashlight. By Dr. 
Andresen. 

Practical Hints on X-ray Photo- 
graphy. 

* British penny stamp or International coupon should bo sent 
for postage. 
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FORMULAE FOR THE PRINCIPAL 
PHOTOGRAPHIC PROCESSES. 

ORTHOCHROMATIC PROCESSES. 


(Most of the formulae in this section are those used In the three- 
colour and process department of the LG.G. School of Photo- 
Engraving, Bolt Gourt, London, EG., to the Principal of which. 
Mr. A. J. Bull, we are indebted for assistance in arranging them in 
the present form. — Ed. B. J, A.) 

Sensitisers for Gelatine Plates. 

1. — For blue-green and green. 

To sensitise up to wave-lengths. 5,500 A.U., a good dye is acridine 
orange^ N.O. of the Loonhardt Farowerke, Mulheim, Germany. It is 
used as directed below for green and yullov/ sonsitising, except that 
ammonia must not be used. 

The isocyaninep mentioned below are also extremely good sensitisers 
for green, and are probably faster, but require suitably adjusted green 
filters when nothing beyond the green is required. 

2. — For green and yellow^ hut not red 

To sensitise up to 5,900 A.U., erythrosine is still the best dye 
though it leaves the plates somewhat insensitive to bluish green. The 
most suitable dye is that of Dr. Schuchardt, Qoerlitz, or of Meister 
Lucius and B tuning, Hoechst, a/M. 

One part of dye is dissolved in 1,000 parts of alcohol, and a bathing 


solution made as follows 

Stock solution 1 : 1,000 100 parts 

Water 400 parts 

Ammonia (0*880) 5 parts 


This is a 1 : 5,000 solution. 

N.B. — Ammonia must not be used with acridine orange. 
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5 . — Qreent yellow and red. 

To senBitise for all rays up to 6,200 to 6,400 A.U. the following are 
used 

Orthochrome 1\ Pimaverdol, Pinachrome^ or ffomocol, 
their order as red-sensitisers being as above. . 

A stock Roiation is made containing 1 part of the dye in 1,000 parts 
alcohol. The bathing solution containn : — 

Stock solution 2 parts 

Water 100 parts 

This is a 1 : 50,000 solution. 

The stock solution will keep, but the weaker bath will not. A rod 
light is u !ed, until it is seen that the solution has covered the plates, 
after which the operation must be continued in total darkness. 

4 . — Extreme visible red 

To sensitise for the extreme visible red, pinacyanol should bo used. 
The operations can bo done in a weak green light, passing the part of 
the spectrum between 5,000 and 5,300. The dye solutions are pre- 
pared exactly as those of Orthochrome T, etc. See above. 

5 . — Panchromatic Plates. 

Use a 1-50.000 solution of a mixture of pinachrome and pina- 
cyanol, viz , 3 parts pinachrome stock solution, 2 parts pinacyanol 
stuck solution ; water, 250 parts. 

6 . — Infra rei. 

The best sensitiser for the infra red is dicyamne, which is prepared 
and used exactly as pinacyanol, except that the stock solution must 
not be added to the water until the very last moment, when every- 
thing IS quite ready, and the plate can be immediately flowed with 
the solution, as the weak solution loses its sensitising power very 
quickly. 

If ammonia is used with the cyanine sensitisers given in 3, 4, and 5, 
it must be quite pure, or fog will be produced. It is best to dispense 
with it, but if used the proportion is about 1 part per 100 of sensitising 
bath. 

Pragtioal Notes on Bathing. 

The dye solution is prepared in a measure, the plates are dusted and 
laid in a flat porcelain dish, which is large enough to hold nearly 
twioe the number of plates it is desired to sensitise at one time. These 
are put at one end of the dish ; the dish is then tilted, and the dye 
solution poured into the other (empty) end, then the dish is tilted 
back, BO that the dye solution sweeps over the plates in one even flow 
free bom air bells. The dish is now gently rooked for three minutes, 
then the plates are removed and washed in a good stream of running 
water for at least another three minutes. Their sensitiveness and 
keeping quality will probably be somewhat greater if they are washed 
for ten minutes, but they will remain good for months, kept under 
proper conditions, after three minutes' thorough washing, if bathed 
according to the formula given above. 
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The water tap ahould be fitted with one of the small anti-splash 
filters, the fine wire gauze in which retains any solid particles that 
may be in the water. 

After washing, the plate should be well swabbed with a wad of 
cotton wool, and then placed in a drying cupboard. The quicker 
drying takes place the better, so that if a current of warmed, filtered 
air, free from fumes, can be sent through the cupboard it is an 
advantage, though the absence of this convenience need not deter 
anyone from sensitising plates. Drying can be hastened by placing 
a dish of dry calcium chloride or quicklime at the top of the cup- 
board. 

Sensitisers for Collodion Emulsion. 

Fob Obebn and Greenish Yellow (Hubl). 

Pinaverdol (1 : 500) . . . . 1 oz. 40 c.c.s. 

Oollodion emulsion . . . • 25 ozs. 1,000 c.c.s. 

The sensitiveness extends from the orange to the violet. 

Panchromatic Sensitibers (Hubl). 

Pinaverdol (1 : 500) . . • . 3 ozs. 30 c o.s. 

Ethyl violet (1 . 500) . . * * i ^ c.c.s. 

Collodion emulsion .. .. fOO ozs. 1.000 c.c.s. 

Piuaoyanol can be substituted for ethyl violet. 

For Bed Sensitising. 

Pinacyanol (1 . 1,000) . . . . 3 ozs. 3 c.c.s. 

Coll 3 dion emulsion .. .. 100 ozs. 100 c.c.s. 

For Blub and (slightly) Blue-obekn Sensitiveness. 

The following sensitiscr increases the sensitiveness of the collodion 
for ordinary work : — 

Canary II. (sat. sol.) (Bcade 
Holliday, Huddersfield) . . 1 oz. 10 c.c.s. 

Emulsion . . . . . . . . 10 ozs. 100 c.c.s. 

The dyed emulsion keeps well, and in half-tone work gives a sharp, 
clean dot, but its speed is not improved. 

Safe-lights for Developing. 

(Newton & Bull.) 

Yeblow sa/e light for wet plates , bromide papers. 

Per sq. Grs. per sq. in. 
om. (approx.) 


Tartrazine 

. . 1 mgm. 

A 

Or brilliant yellow 

. . 0 5 mgm. 


Or naphthol yeliow 

. . 1 mgm. 


Or auramine 

. . 2 mgm. 

» 



1915] 


AND photographer’s DAILY COMPANION. 


597 


Il^d sn fe Light for ordinary plates. 

Per sq. Grs. per sq. in. 

cm. (approx.) 

Tartrazine 1 mgm. ^ 

Rose bengal (or fast red) . . 0*5 mgm. ^ 

Safe light for Ortho plates. 

The above soreen is oombinod with one containing — 

Methyl violet 0-5 mgm. ^ 

The red screen transmits light from the end of tho visible red about 
\ 7,000 to X 5,900 in tho yellow. The methyl violet absorbs from 
\ 6,500 to X 5,000, so that tho only light passing the two is the 
extreme red of X 7,(^0 to X 6,500. 

The dves are dissolved in gelatine solution, which in winter should 
be about 8 per cent, in strength and about 10 per cent, in summer. 
About 20 c.c.s. should be allowed for every 100 sq cm. of glass, i.s., 
about 20 minims per sq. in. The dyes are added, most conveniently 
from stock solutions, in quantity to give the proportions stated above 
in the filters. 


DEVELOPERS AND DEVELOP- 
MENT. 


In this section wo give developers for plates, roll and cut films, 
arranged m alphabetical order. 

Properties of Chemicals in Common Use. 

Soda sulphite should bo m clear crystals. It should bo kept well 
corked, otherwise the crystals become dull and powdery Such 
sulphite must be rinsed for a few seconds, in a measure, with enough 
cold water to cover it, the water poured away and the crystals dried 
on a clean cloth and weighed out Warm water, not hot or cold, is the 
best to use. Tho ordinary form of sulphite (to be used m all formulae 
in this book unless otherwise directed) is the “ cryst.” The 

anhydrous ” is a stronger variety,! part of which is equivalent to 
about 2 parts of ** oryst.'* 

Potass, metabisulphite should be in fiattish crystals, with only a 
little powdery coating on them. Both dry and in solution it keeps 
much better than sulphite, and goes much further as a preservative 
It should be well corked. 

It must not be dissolved in hot water. Metabi sulphite is an acid 
substance, every grain neutralising 1 grain of soda carbonate cryst., 
i grain of caustic potash, grain caustic soda, or ^ grain dry potass, 
carbonate. 

Soda carbonate f cryst., is best purchased from a photographic dealer ; 
washing soda (** sal soda ” in the US) is a more or less impure 
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form. The saU loses water in the air, becoming theioby somcwLat 
stronger, and should therefore be kept well corked. 

Potass, carhcmaie sho\x\6. be purchased dry " and be most securely 
corked ; it absorbs moisture greedily, and if it has been kept for any 
time should be dried in the oven befoie weighing out. 

Caustic potash , — Purchase as **best stick pure” and keep well 
corked. Weigh out quickly and handle as little as possible, as it 
corrodes the skin. 

Caustic soda resembles caustic potash, and the same remarks apply. 


Note , — In all formulae the metric weights are not equivalents of the 
British item for item, but each formula gives a solution of the same 
composition. 

The following are a few of the typical formulas generally employed 
for development, etc. — 


Amidol. 

(Diamidophenol ) 

A normal developer consists of . — 

Amidol .. ^ 2 — 3 grs. 4B — 7 gms. 

Sodium sulphite 25 grs. 57*5 gms. 

Water to 1 oz 1,000 c.c.s. 

The mixed developer will keep well m solution for about a week, or 
sometimes longer, if it is made not stronger than given above. It must 
be made up with freshly dissolved sulphite, as this salt does not keep 
well in solution for more than a few weeks. A sodium sulphite 
solution that has had added to it some potassium motabisulphite will, 
however, keep well for a very long period, and by the addition of dry 
amidol a fresh developer can be rapidly prepared when required 
Make the following stock neutralised sulphite solution ; — 

Nbuthal Stock Sulphite. 

Sodium sulphite 4 oze. 200 gms. 

Potassium metabikulphite . . A oz. 25 gms. 

Water to . . . . . . . . 20 ozs. 1,000 c.c.s. 

It 16 hpst to boil this mixture after having dissolved the chemicals 
in moderately hot water. Boiling is not essential, but it improves the 
keeping qualities of the solution. 

•f' 

' Developbb. 

Amidol .. ■'fe-60 grs. 2—3 grs. 4 5—7 gms. 

Stock sulphite soi. 4 ozs. 100 minims 200 c.o s. 

Water to . . . , 20 ozs. 1 oz. 1,000 c.c.s. 

Amidol is an excellent ron-staining developer, giving detail at first 
and density afterwards. Suitable for plates, papers and lantern- 
slides. 
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Azol. 

The following are the instruotions for the use of this single-solution 
developer : — 

For Plates and Films : — 

Normal exposures : Azol . . . . ,20 mins. i oz. 

Water. . . . to 1 oz. to 6 ozs. 

Under-exposures : Azol . . . . 15 mins J oz. 

Water. . . . to 1 oz. to 8 ozs. 

Over-exposures : Azol . . . . 30 mins. i oz. 

Water. . . . to 1 oz. to 4 ozs. 

For stand development : — Azol, 1 oz ; water, 100 ozs. 

For tank development Azol, f oz. ; water, 40 ozs. Time of 
de^elopnient of films at 60 deg. F , 20 to 30 minutes. This solution may. 
be used several times in succession. 

For lantern slides and transparencies : — ^Azol, 25 mins. ; potass, 
bromide 10%, 5 mins., water to 1 oz 
For bromide papers : — Azol, 15 mins. ; water to 1 oz. A few drops 
of 10% solution potass, bromide may be added if the whites are grey. 

For gaslight papers . — Azol, 40 mms. water to 1 oz. Add a few 
drops of 10% solution of potass, bromide, sufficient to keep the whites 
clear. 

Diamidophenol. 

See Amidol. 

Edinol. 

One-Solution, 


For soft portrait negatives 


Sodium sulphite . . 

. 5 ozs 

250 gms. 

Edinol 

. 100 grs. 

11 gms. 

Sodium carbonate . . 

. 2 ozs. 

100 gms. 

Water 

. 20 ozs. 

1,000 c.c.B. 

For contrasty negatives. 

Acetone sulphite (Bayer) 

. 288 grs. 

33 gms. 

Sodium sulphite . • 

. 4 OZB. 

200 gms. 

Edinol 

. 100 grs. 

11 gms. 

Potassium carbonate 

. 2 ozs. 

100 gms. 

Potassium bromide 

50 grs. 

5-5 gms. 

Water 

. 20 ozs. 

1,000 c c.s. 

The ingredients should be dissolved strictly in the order given. 

Edinol tends to contrast when a 

carbonate is 

used : to softness 

when a caustic alkali is employed. 

A developer of the latter class 

contains, in one ounce, edinol, 2^ grs. ; caustic 
sodium sulphite, 10 grs. 

Eikonog^en. 

soda, 1^ gr. ; and 

A. — Sodium sulphite . . 

. . 2 ozs. 

100 gms. 

Eikonogen 

. . J oz. 

25 gms. 

p;stilled water . , 

. . 30 ozs. 

1,000 CCS. 

40 
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B.— Potass, oarbonate oz 75 gms. 

Distilled water 20 ozs. 1,000 o.o.s. 

For use, mix equal volumes of A. and B. 

One-Solution. 

Sodium sulphite 2 ozs. 100 gms. 

Sodium oarbonate . . . 1 oz. 50 gms. 

Distilled water 20 ozs. 1,000 o.o.s. 

Eikonogen ^ oz. 25 gms. 


Eikonogen is a good developer for full detail without exoessive 
density in the high-lights 


Bikonog^en* Hydroquinone. 


A. — Hydroquinone 

. .. 40 grs. 

4 5 gms. 

Eikonogen . . 

. .. 120 grs. 

14 gms. 

Sodium sulphite . . 

. . 480 grs. 

55 gms. 

Citric acid . . 

20 grs 

2*3 gms. 

Water to . . 

. . . 20 ozs. 

ItOOO o.o.s. 

B. — Potass, bromide . . 

. . 5 grs 

0 5 gms. 

Sodium oarbonate. . 

. . 60 grs. 

7 gms. 

Caustic potash 

. . 30 grs. 

3*5 gms. 

Water to • . 

. . . . 20 ozs. 

1,0()0 o.o.s 


For use, mix in equal parts. 

This developer is suitable for negatives, lantern plates, and bromide 
papers. 

Ferrous Oxalate. 

This developer is rarely used now : it calls for greater exposure of 
the plate. But it is unique in the perfeotly clear grey stainless 
negatives which it yields. 

A. — Potass, oxalate (neutral), 5 ozs ; hot water, 20 ozs. Cool and 
pour of! clear liquid for use. 

B. — Warm water, 20 ozs. ; sulphuric acid, 30 minims ; sulphate of 
iron, 5 ozs. 

Mix 1 oz. of B. with 3 to 4 ozs. of A (pouring B into A, not vice 
versd). 

A more powerful developer is made by dissolving commercial dry 
ferrous oxalate in boiling saturated solution of potassium oxalate. As 
much as will dissolve is stirred in, and the whole left to cool, after 
which the clear solution is poured oft for use. 

For Tranbpabengies on Gblatino-Ghlobide Plates. 


A. — Neutral oxalate of potash . . 2 ozs. 1(X) gms. 

Ammonium chloride . . 40 grs. 4*5 gins. 

Distilled water 20 ozs. 1,0()0 o.o.s. 

B. — Sulphate of iron 4 drs. 34 gms. 

Citric acid 2 drs. 17 gms. 

Alum 2 drs. 17 gms. 

Distilled water 16 ozs. 1,0^ c.o.s. 


For black tones, mix the above in equal volumor 
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HuBTBB AND Dbiffibcd's Stanoabd Fbbbous Ozaxatb Dbyblopbb. 
(The Photographic Journal^ 1898.) 

A. — Potassium oxalate 1 part 

Water 4 parts 

B. — Ferrous sulphate 1 part 

Citric acid 0*01 part 

Water . . . . . . . . 3 parts 

G. — Potass, bromide 1 part 

Water 100 parts 


For use take A, 100 parts ; B, 25 parts ; 0, 10 parts Development 
to be conducted at a temperature of 65 deg F. 

The ferrous oxalate as compounded above contains in every 1,000 
parts: — Potassium oxalate, 185 parts; ferrous sulphate, 68 5 parts; 
citric acid, 0 61 part ; potassium bromide, 0 74 part. 


Qlyciti. 


Onb-Solution (Hubl). 

Boiling water 4 ozs. 

Sodium sulphite 2^ ozs. 

When dissolved add — 

Glycin 1 os. 

And then in small quantities — 

Potass, carbonate 5 ozs. 


1,000 o.o.B. 
625 gms. 

250 gms. 


1,250 gms. 


This forms a thick cream, which must be well shaken and then 
diluted with water ; for normal work, dilute 1 oz. with 12 or 15 ozs. 
of water ; for very soft results with 30 ozs. of water. 

" One -Solution. 

Glycin 1 oz. 33 gms. 

Sodium sulphite 2\ ozs. 83 gms. 

Potass, carbonate 5 ozs. 166 gms 

Water to 30 ozs. 1,000 c.c.s. 


For normal exposures dilute with an equal bulk of water. 

Glycin is a slow-acting developer which keeps for a very long time 
and yields negatives perfectly free from stain. It is the best reagent 
for ** Stand Development” (which see). 


Hydroquinone. 

Made up with soda carbonate (as per the first formula below) hydro- 
quinone IS a rather slow-acting developer. The caustic-soda formula 
is quicker, but easily gives excessive density and contrast ; it is best 
suited for line drawings or subjects where full contrast is required. 

40 * 
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Onb-Solution. 

Hydroquinone 100 grs. 11*5 gms. 

Sodium sulphite li oz. 75 gms. 

Sodium carbonate 3 ozs. 150 gms. 

Water to. . . . . . . . 20 ozs. 1,000 o c.s. 

May be diluted with an equal volume of water. 

This formula is not so quick in action as the next one, but there is 
leas tendency for the great density in the high-lights which is easily 
produced in oases of under-exposure. In all cases the temperature of 
the hydroquinone developer should not be allowed to fall below 60 deg., 
or the solution becomes inert. 


Two-Solution (Caustic Soda). 


-Hydroquinone 


160 grs. 

18 gms 

Sodium sulphite . . 


. 2 ozs. 

100 gms. 

Citric acid 


60 grs 

7 gms. 

Potass, bromide . . 


40 grs. 

4*5 gms. 

Water to .. 


. 20 ozs 

1,000 c c.s. 

Caustic soda (stick) 


160 grs. 

18 gms. 

Water to .. 


. 20 ozs. 

1,000 c.c.s, 

use : — A, 1 oz. ; B, 1 oz. 

; water. 

2 ozs. 


One-Solution (with Formaline). 


Hydroquinone 

. . . 

. 130 grs. 

15 gms. 

Sodium sulphite . . 

. . . 

. 6 ozs. 

300 gms. 

Formaline . . 

. . 

. 3 drs. 

20 c.c.s 

Water to 

. . 

. 20 ozs 

1,000 c.c.s. 


A slow developer, giving great clearness in the shadows and plenty 
of density in high-lights, and specially suitable for line-subjects. 


Imogen Sulphite. 

A. — Imogen sulphite 1 oz. .83 gms. 

Distilled water (warm) . . . . 12 ozs. 1,000 c.c s. 

B — Sodium carbonate . . 1 oz. 500 gms. 

Water 2 ozs. 1,000 c.o.s. 

For correct exposure. A, 2 ozs. ; B, 2 ozs. ; water, 4 ozs. For under- 
exposure or soft negatives. A, 1 oz ; B, 3 ozs ; water, 4 ozs. For 
over-exposure. A, 2 ozs.; B, 2 ozs. ; water, 3 ozs. ; potassium bromide, 
40 per cent, solution, 1 oz. 


Kachin. 

A. — Kacbin 160 grs 9 gms. 

Sodium sulphite 2^ ozs. 62*5 gms. 

Water to 20 ozs. (d.) 500 c.c.s. 

B. -^Sodium carbonate . . * . 2 ozs. 50 gms. 

Water to 20 ozs. (A.) 500 c.o.s. 


For use take equal parts of A and B. More diluted developer gives 
softer results. Tne solutions should be used at a temperature of 60 to 
65 deg. F. Assuming exposure to have been correct, with this 
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solution the image oommenoes to appear in about one minute, and 
when full density is required development is oomploted in from four 
to six minutes. Softer eiltscts are obtained in from three to four 
minutes. No restrainer is really necessary, but in the oase of over- 
exposure the use of a few drops of 5 per cent, solution of ordinary 
borax is recommended. 

Kachin is almost free from staining properties, and is excellent in 
its clean development of stale plates, on which it does not produce the 
common iridescent markings. 


Metol. 

One- Solution (Haufp) 

Motol 150 grs. 17 gms. 

Sodium sulphite 2^ ozs. 125 gms. 

Sodium carbonate . . . . ozs. 175 gms. 

Potass, bromide 16 grs. 1*8 gms 

Water 20 ozs. 1,000 o c s. 

In making up all motol developers, dissolve the metol first, then the 
sulphite, and then the other chemicals, using warm but not hot water. 

For portraits, take stock solution. 1 oz. ; water. 1 oz. For land- 
scapes, stock solution, 1 oz. ; water, 2 ozs. 

Metol gives delicate negative with great detail and little density 
unless development is greatly prolonged. See ** Factorial Develop- 
ment.” 

Two-Solution (Hauff). 

A. — Metol . • . . . . . 150 grs. 

Sodium sulphite . 


Water to 
B. — Sodium carbonate 
Potass, bromide . 
Water 


2} ozs. 
20 ozs. 
3^ ozs, 
16 grs. 
20 ozs. 


17 gms. 

125 gms. 
1,000 0 . 0 . 8 . 
175 gms. 

2 gms 
1,000 o.c.s. 


For portraits, A, 1 oz. ; B, 1 oz. For landscapes, A, 1 oz. ; B, 1 oz. 
water, 1 oz. 

One-Solution (Andbeben). 


Metol 

. . 160 grs. 

18 gms. 

Sodium sulphite .. 

. . 3J ozs. 

175 gms. 

Potass, carbonate . . 

. . 1| oz. 

87*5 gms. 

Potass, bromide . . 

. . 22 grs. 

2*5 gms 

Water 

. . 20 ozs. 

1,000 o.c.s. 

For use, take 1 part of developer to 3 of water. 


Two-Solution (Andbeben). 


A. — Metol 

. . . . 160 grs. 

18 gms. 

Sodium sulphite . . 

. . . . 3^ ozs. 

175 gms. 

Water 

. . 20 ozs. 

1,000 O.C.8. 

B. — Sodium carbonate 

. . Zh ozs. 

175 gms. 

Water 

. . . . 60 ozs 

3,000 c c.s. 


One part of A Is mixed with 3 parts of B, potass, bromide being 
added as required for prevention of fogging. 
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Metol (and other developers) has a poisoning effect on the skin 
of many persons, causing painful sores and irritation. 

The following ointment has a very beneficial effect in such oases . — 
Ichthyol . . . . . . . . 10 grs. 

Lanoline . . . . . . 40 grs. 

Boric acid . . . . . . . . 40 grs. 

Vaseline . . . . . . . . 30 grs. 

Apply two or three times a day, and rub m well before retiring 
for the night. 

Metol - Hydroquinone. 

Onh-Solution. 

Metol 35 grs. 4 gms. 

Sodium sulphite 2 ozs. 100 gms. 

Hydroquinone . . 50 grs. 5*7 gms. 

Sodium carbonate IJ oz 75 gms. 

Water to . . . . . . 20 ozs. 1,000 o.o.s. 

This is mixed with an equal volume of water at the time of use. 
Dissolve the chemicals in metol-hydroquinone developers, in the 
order given in the formulas. 


Two- Solution 


Metol 

. . 40 grs. 

4*5 gms. 

Sodium sulphite . . 

. . 120 grs. 

14 gms. 

Hydroquinone 

50 grs. 

5*7 gms. 

Potass, bromide . . 

15 grs. 

1*7 gm. 

Water to • • 

. . 20 ozs. 

1,000 o.c.s. 

-Sodium carbonate . . 

. . A oz. 

25 gms. 

Water 

20 ozs. 

1,000 o.c.s. 


Mix in equal parts. 

In cold weather it is best to increase the quantity of metol to, say, 
60 grs. (6*8 gms.) and reduce the hydroquinone to, say, 3C grs. 
(3*4 gms,). 

Ortol. 

Ortol-Soda. 

A. — Ortol 140 grs. 16 gms. 

Potass, metabisulphite . . . . 70 grs. 8 gms. 

Water, cold .. .. .. 20 ozs. 1,000 o.c s. 

B. — Sodium carbonate 2^ ozs. 125 gms. 

Sodium sulphite 3| ozs. 175 gms. 

Potass, bromide . . 10 to 20 grs. 1*1 to 2 3 gms. 

Water 20 ozs. 1,000 cos. 

100 minims of 1 in 2 hypo solution may be added to solution A, and 
is said to brighten the shadows, but this addition is of doubtful value. 
In cold weather the potassium bromide mav be left out. 

For quick development take 1 part of A and 1 part of B. For slow 
and soft development take 1 part of A, 1 part of B, and 1 part water. 

Ortol solution should not be made up with sodium sulphite, other- 
wise red stain mav be caused, nor should ammonia be used with it. 
In other respects it closely resembles pyro. 



1915] 


AND PHOTOGRAPHER’S DAILY COMPANION. 


605 


Paramidophenol. 

Onb-Solution. 

Potassium metabiaulphite 6 ozs. 300 gms. 

Distilled water (boiling) . . 20 ozs. 1,000 c.o.s. 

Paramidophenol . . . . 2 ozs. 100 gms. 

Dissolve in the above order and add gradually — 

Gaustio soda or potash q.s. 

to dissolve the precipitate first formed. 

For use, dilute 1 oz. with from 10-30 ounces of water. 
Paramidophenol is stainless and keeps well in single solution, owing 
probably to its preservative action on soda sulphite. 

Two-Solution. 

A. — Paramidophenol hydrochloride 200 grs 23 gms. 

Potassium metabisulphito 100 grs. 11*5 gms. 

Distilled water to. • . . 20 ozs. 1,000 o.c.s. 

B. — Sodium sulphite . . . . 1} oz 62*5 gms. 

Potassium carbonate . . l} oz. 62*5 gms. 

Distilled water to. . . . 1,000 c.o.s. 

For use, mix 1 oz . of A with 2 ozs. of B. 

Pyro- Acetone. 

A. — Pyro 1 oz. 100 gms. 

Sodium sulphite 4 ozs. 400 gms. 

Distilled water to 9 ozs. 1,000 o.c.s. 

Potassium metabisulphite must not be used, unless neutralised, and 
there should be no addition of citric acid. 

A normal developer consists of : — 

A. sol ( » pyro, 4 grs. or 8 gms ) 40 minims 80 c.c.s. 


Acetone 40 minims 80 o.c.s. 

Water 1 oz. 1,000 c.c s. 


and is made by measuring out 40 minims of A solution, adding 
40 minims of acetone and making up to 1 oz. 


Pyro -Ammonia. 

(10% Solutions.) 


A. -Pyro 

1 oz 

100 gms. 

Potass, metabisulphitc* . 

1 oz. 

100 gms. 

Water to make 

9 ozs. 

1,000 c.c s. 

B. — Potass, bromide 

1 oz. 

100 gms. 

Distilled water to 

9 ozs 

1.000 c. 0 . 8 . 

0. — Liquid ammonia (0*880) . . 

1 oz. (fl.) 

100 O.C.B. 

Distilled water to 

9 ozs. 

1,000 o.c.s. 

*Or Soda sulpbite 

4 OSS. 

400 gms. 
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To make a normal developer, take A, 20 minims ; B, 10 minims ; G, 
30 minims ; water to 1 oz. ; or if no bromide is used, A, 20 minims ; 
G, 10 minims ; to water, 1 oz. ; or in metric measures. A, 2 o.o.s. ; B, 
1 c.o. ; G, 3 o.o.s. ; water to 50 c.c.s. 


Pyro-Soda Developer. 

{The ** Formula.) 


Make up two solutions according to the following formulso— 


A. — Neutral sulphite solution 

. . 14 ozs. 

700 c.c.s 

Pyro (sublimed or cryst ) 

. . 160 grs. 

18 gms. 

Water to make . . 

.. 20 ozs. 

1,000 c.c s. 

B — Soda carbonate 

. . 4 ozs. 

200 gms. 

Water to make 

. . 20 ozs. 

1,000 c.c s. 

Take A, 1 part : B, 1 part water, 2 parts. 

The following is the neutral sulphite solution — 
Soda sulphite cryst 4 ozs. 

200 gms. 

Potass, metabisulphite . . 

i oz 

25 gms. 

Water to 

. . 20 ozs. 

1,000 c.c.s. 


This solution should be boiled if possible, as the keeping quality of 
the solution is thereby improved. 

This developer will produce negatives free from pyro stain, and 
4 to 6 minutes* development at normal temperature with full exposure 
will yield soft negatives full of detail and well suited to enlarging. 
The advantages of the developer are its cleanliness and the extra- 
ordinary keeping qualities of the A solution. 

When stronger negatives are required, the developer can be made 
up by taking equal parts of A, of B, and of water, or equal parts of A 
and B alone can be used, this giving a developer containing 4 grains 
pyro to the ounce. 

The mixed solution can bo used for several plates in succession if a 
little extra time is given for development in each case. 

It will be noticed that in making up A solution 14 parts of sulphite 
solution must be added to 6 parts of water, which is equivalent to 
adding 7 parts to 3. If less sulphite solution is taken, a slightly 
quicker developer is obtained, but the result will show pyro stain in 
the lights. 

It is as well to use freshly made neutral sulphite solution for making 
up the A solution if absolute freedom from stain is desired. 

The Hurter and Driffield standard pyro-soda developer for plate 


spaed testing is : — 

Pyro 8 parts. 

Sodium carbonate 40 parts. 

Sodium sulphite 40 parts. 

Water to .. ,, ,, ,, ,. 1,000 parts, 
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Pyro- Caustic Soda. 

(Valenta.) 

A. — Pyro 220 grs. 25 gms. 


Soda sulphite 3i ozs. 162*5 gms. 

Water to 20 ozs. 1,000 o.o.s. 

B. — Caustic potash 100 grs. 11*5 gms. 

or 

Caustic soda 70 grs. 8 5 gms. 

Water to 20 ozs. 1,000 c.c.s. 

Take A, 1 oz. ; B, 1 oz. ; water, I oz. 

The above is a quick-acting and cheap developer, resembling metol 
in its charaoteristics. 

Pyro -Metol. 


A. —Pyro . . 80 grs. 9*2 gms. 

Metol 70 grs. 8 gms. 


Potass, metabisulphite . . . . 180 grs. 20 gms. 

Potass, bromide . • . . . . 30 grs. 3*5 gms 

Water to 20 ozs. 1,000 o.c.s. 

B. — Soda carbonate 3 ozs. 150 gms. 

Water to . * 20 ozs. 1,U00 o c.s. 

For normal exposures, use equal parts. For under-exposures, 
increase the proportion of B and imd water. 

Pyro-metol is a developer which gives both detail and density 
quickly. The negatives are of slightly greenish-black colour, of good 
printing qualify. An excellent developer for hand-camera exposures. 


Pyrocatechin. 

Two-Solution. 

A. — Pyrocatechin 175 grs. 20 gms. 

Sodium sulphite 1^ oz. 75 gms. 

Water 20 ozs. 1,000 c.c.s. 

B. — Potass, carbonate 2k ozs. 125 gms. 

Water 20 ozs. 1,000 c.c.s. 

Equal parts are mixed together. 

Onb-Solution. 

Sodium sulphite 5 ozs. 250 gms. 

Water 20 ozs. 1,000 o.c.s. 

Caustic soda . . 260 to 300 grs. 30 to 34*5 gms. 

Pyrocatechin 400 grs. 46 gms 


The chemicals arc dissolved in this order, and the stock solution 
kept well corked. It is diluted with 20 times its volume of water for 
use. 

Rodinal. 

Kodinal Is a concentrated liquid preparation of para-amido-phenol. 

For general work, development of negatives: — Rodinal, 1 oz. ; 
water, 25 ozs. A stronger solution, e.g, Rodinal, 1 oz. ; water, 10 oz. ; 
can be used to give density in a shorter time 
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For over-ezpoBureB it is oonvenient to keep the following stook 
solution : — 

Bodinal 1 oz. 30 o.o.s. 

Potass, bromide 150 grs. 10 gms. 

Water 1 oz 30 o.o.s. 

And add a few drops to the 1 : 30 rodinal developer in cases of over- 
exposure. 

For under-exposures : — Bodinal, 1 oz. : water, 30, 40, or 80 ozs. 


Stand Development. 

Glyoin is a very suitable developer for this purpose, and the fol- 
lowing directions are given by Hiibl for the use of the formula (given 
on another page) for a concentrated solution. 

Normal developer : — Stock sol., 1 oz. ; water, 80 to 90 ozs.; potass, 
bromide, 10 per cent, sol., 80 minims. 

In this solution a properly exposed plate should make its appear- 
ance in 15 or 20 minutes, and obtain full density in several hours. 

For under-exposures:— Stock sol., 1 oz ; caustic soda sol. (10%), 
1 oz. ; water, 50 oz., warmed to 75 deg. F. 

For over-exposures : — Stook sol ,1 oz. ; potass, bromide, 10% sol. 
1 oz. ; water, 25 ozs. 


Factorial Development. 

The total time of development (found by trial to give a certain 
amount of contrast) divided by the time in which the image first 
appears is the ** factor ” of a developer. 

The following ** Watkins’ factors ” are abstracted from the instruc- 
tions from the ** Watkins' dark room clock and faotoria calculator ” : — 

SuaoESTED Faotobs, 

Grs. pyro Fac- 
to oz. tor. 

1 IR i 

Pyro-soda 2 12 Pyro-soda 2 

without 10 with 3 

bromide 8 bromide ^ 

6J 

Pyro-aoetone — about double the above figures 
Factor. 


Grs. Grs. 
pyro brom. Fac- 
to oz. to oz. tor. 


Adurol (Schoring or Haufi) 5 
Amidol (2 grs. per oz.) 18 

Diamidophenol . . 60 

Diogen . . • - 12 

Edinol . . • • 20 

Eikonogen . . . • 0 

Glyoin (catb. soda.) 8 

Glyoin (carb. potass.) 12 

Hydroquinone (min. bromide) 5 
Hydroquinone (max. bromide) 4^ 
Ilford pyro-soda (maximum 
pyro) • • • • • • 

Ilford pyro-soda (minimum 
pyro) 


Imogen sulphite . . 
Imperial pyro-soda 
Imperial Standard 
metol) 

Kachin 

Kodak powders 
Metol 

Metol-hydroquinone 

Ortol 

Pyrooatechin 

Quinomet 

Bodinal 


(pyro 


9 

5 

H 

Factor 

6 
4i 

9 
10 
18 
30 
14 
10 
10 
30 
40 
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Note. — High-factor developers (e.g., metol and rodinal), owing to the 
long time which is needed for density, tend to softness. Short>faotor 
developers (e.g.^ hydroquinone and strong pyro-soda) tend to hardness, 
as they quickly build up density after the image appears. 

Where a factor divides evenly Into 60, the product is called a divisor, 
and will greatly facilitate calculating the to'tal time of development. 
Thus adurol has a divisor of 12 (60 divided by 5), and if the time of 
appearance in seconds is divided by 12 the result is the number of 
minutes to develop. 

Pybo-Soda Developbbb. 


With and without bromide. 


Factor. 

Aust in-Ed wards (with B) . . 5 

Barnet (with 6) . 4J 

Cadett (no B) . 9 

Kodak (no B) 12 

Edwards (with B) . 44 

Premier (with B) . 44 

Gem (with B) . 4 


Marion (with By 
Mawson (no B) 
Paget (no B) , . 
Thomas (with B) 
Wratten (no B) 
Wellington (normal) 
Wellington (studio) 


Factor 

10 
11 
5 
11 
11 
15 


Combined Development and Fixing:. 

Although there is not much to be said for simultaneous develop- 
ment and fixing on practical grounds, the following formula may be 
given as one of the best for the purpose : — 

A. — Kaohin 150 grs. 17 gms. 

Sodium sulphite 3 ozs. '' 150 gms. 

Water to 20 ozs. 1,000 o.o.b. 

B. — Caustic soda 160 grs. 18 gms. 

Water to 20 ozs. 1,000 o.c.s, 

C. —Hypo 1 oz. 560 gms 

Water to . . 2 ozs. 1,000 o.c.s 

Take : — A, 160 minims ; B, 24 minims ; G, 20 minims ; water to 1 oz. 
or. A, 32 o.c e. ; B, 5 c.o.s ; G, 4 o.c.s. ; water to lOOo.o.s. 


Restrainers. 

Potassium bromide in 10 per cent, solution is the most common 
restrainer. The dose is from one half-grain (5 minims) per ounce of 
developer. 

Ammonium citrate solution has the advantage that after it has been 
added to the developer density can be obtained without further 
fogging, though the development of detail is prevented. An average 
dose with the pyro-ammonia developer is 6 to 10 grains per ounce (60 
to 100 minims of solution made by adding ammonia, about 250 minima, 
to 1 ounce of citric acid dissolved in a little water until neutral, and 
diluting the whole to 10 ounces). 

Potassium borotartrate.— 10 to 30 minims of a 10 per cent, solution 
restrain with most developers. 

Sodium bicarbonate acts as a restrainer, particularly with amidol 
develoner. 
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FIXING, & HYPO ELIMINATORS. 


The Hypo Pixitigr Bath. 

In making up the fixing bath cold water should not be used : the 
hypo greatly chills the water as it dissolves, and hinders the process 
There is no harm in using even very hot water if the bath is cold 
before use. 

The average strength of hypo for fixing negatives is 4 ozs. per 20 ozs. 
It should not be less, but may be more — 5, 6 or 8 ozs. 

A convenient method of keeping hypo is dissolve each pound in 
about a pint of water (hot), cool and make up to 32 ozs. in all. Every 
2 ozs. of this stock solution equals 1 oz hypo. It is used as follows to 
make up baths of various strength : — 


Hypo, required 
per 20 028 of 
fixing bath. 

8 ozs. 

Mix, of 

stock solution, 

. . 16 with 

Water. 

4 

z,e , stock, 4 ; water, 1 
i.e.t stock, 3 ; water, 2 

6 ozs. 

12 

with 

8 

5 ozs. 

10 

with 

10 

t.e.f equal parts. 

4 ozs. 

8 

with 

12 

i e.f stock, 2 ; water, 3. 

3 ozs. 

6 

with 

14 

t e,f stock, 3 , water, 7. 

2 ozs. 

4 

with 

16 

t.e., stock, 1 ; water, 4. 


In fixing plates, Observe three golden rules: — 

1 — Let plates remain in fixer as long again as it takes for the 
white emulsion to dissolve away. 

2. — Always rinse fingers under tap or in a dish of water after 
touching hypo, not simply wipe on a towel. 

3. — Avoid letting hypo droppings dry up on table or floor. If 
hypo solution drops or is splashed or spilt about the dark room 
mop it up with a floor cloth and leave all clean. 

Acid Fixing: Baths. 

Hypo 4 to 6 ozs. 200to300gms. 

Potass, metabisulphite . . . . oz. 25 gms. 

Water 20 ozs. 1,000 c.c.b. 

The metahisulphite should be added only when the hypo solution 
is cool or tepid — not when it is hot. 

This is the best formula we know for an acid fixing bath for plates 
or papers. It keeps clear and stainless to the last, and does not throw 
down sulphur with use. 

The following is a cheaper bath ; — 

Hypo solution (1:5) . . . . 50 ozs. 1,000 c.c.s. 

To which add a mixture of — 

Tartaric acid solution (1:2) . . 1| oz. 30 o.o.s. 

Sodium sulphite solution (1 ; 4) 3| ozs. 70 o.c.s. 
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Alum- Hypo Fixing Bath. 


Alum (saturated solution) 

• . 20 ozB. 

1 000 C.O.B. 

Sodium sulphite (saturated solu> 


tion) 

. . 4 — 7 ozs. 

200-300 c.c.s. 

Hypo-solution (1.5) 

. 20 — 28 ozs. 

1,000-1.250 0.0.8. 

Chrome Alum and 

Hypo Fixitiir 

Bath. 

Add— 



Strong sulphuric acid 

. . 2 dr. (fl ) 

10 c.c s. 

Water 

. . 2 ozs. 

80 c.c.s. 

to — 



Sodium sulphite . . 

. . 2 ozs. 

80 gms. 

Water 

. . 6 ozs. 

240 c.c.s. 

And pour the mixture into— 



Hypo 

. . 16 OZ.L 

700 gms. 

Water 

. . 48 ozs. 

2,000 c c.s. 

Finally add to the above mixture— 



Chrome alum 

. . 1 OZ 

40 gms 

Water 

. . 8 ozs. 

300 c.c.s. 


Removing: Hypo by Washing. 

Ill wasliing negatives m running water or frequent changes, over 
90 por cent, of the hypo is cleared away in loss than ten minutes. To 
remove the remainder, by a washer or hand method, it is essential to 
drain ofi all tho water m which the negative has soaked. The best 
washers are those which alternately empty andT refiil, and the same 
principle should bo followed when washing in dishes. If this is done, 
there is no need to wash negatives longer than an hour at the outside. 

Hypo-eliminators are chemicals which convert the hypo into some 
other substance, but as it is not certain into what, this chemical 
method of removing hypo is not so reliable as removal by washing. 
13 ut we give three formulae. 

Hypo - Eliminators. 

Febmanganatb. 

Wash the negative for one minute under the tap, and transfer to a 
shallow dish containing water with enough potass, permanganate in it 
to turn it pink. Bemove the negative as soon as tho colour goes 
(which will be in a second or two if hypo is prosout), and keep on 
treating in the very weak poimanganate baths until the colour is not 
discharged. The water itself will destroy the permanganate colour, but 
not quickly as hypo doos. A very cheap and satisfactory process which 
allows of a negative being ready for drying within three minutes of 
fixation. 

Pebsudfhate. 

Ammonium persulphate . . . . 2) grs. 6 gms. 

Carbonate of soda 5 grs 12 gms. 

Water .. 1 oz, 1,000 c.o.s 
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Pebgabbonats. 

PotasBlum peroarbonate .. .. 2}grs. Ggms. 

Water 1 oz. 1,000 o.o.s. 

Rapid Drying: of Negratives. 

Method 1. — Rinse from the hypo-bath, place in 1 : 50 formaline for 
ten minutes, wash by pouring nearly boiling water six times over the 
negative and dry by heat. To get nd of the relief whioh is produced 
by this process the negative is rubbed with a piece of wash-leather 
moistened with alcohol. 

Method II. — After washing in the usual way or using a hypo- 
eliminator, lay a piece of old fine cambric on the negative and firmly 
pass a roller squeegee over it The negative, with much of the water 
thus removed, will dry in a few minutes in a moderately warm place. 

Method III. — Soak in two Bucoessive baths of methylated spirit, 
and place in a current of air. The present commercial spirit, owing 
to the mineral naphtha in it, causes a whitish scum on the surface of 
the film, and is not favourable to clean work. 

Method IV. — ^Electric hot blast— by moans of a blower of the kind 
used by hairdressers, and capable of giving a temperature of from 
68^ to 125^ F., within from 4 to 6 minutes, according to the distance 
of the blower from the rack of negatives — 3 ft. to 1 ft 


HARDENING AND CLEARING 
SOLUTIONS. 


As a general rule, there is no need to use a bath of alum ; frilling or 
softening of the films of plates Is seldom met with — that is,* in 
temperate latitudes. When it does occur, it is most usually the 
result of baths (developing, fixing, etc.) being of very difierent strengths 
or at different temperatures. 

If a plate should show signs of frilling in the developer, it should 
be rinsed for an instant and placed in one of the hardening baths, 
given below, then washed for ten minutes before fixing. This is better 
than hardening after fixing. 

Hardening Baths. 


Formaline 1 oz fluid. 50 c.c.s. 

Water 10 to 20 ozs. 500- 1,000 c.c.s. 

Alum 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.o.s. 

Chrome alum 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.o.s. 


Whichever bath is used, allow it to act for 15 or 20 minutes. 

In making up the chrome alum bath, use cold or warm, not hot, 
water. 
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Clearing Solutions. 

Acid Alum. 


Alum 2 ozs. 200 gms. 

Citric acid 1 oz. 100 gms. 

Water 10 ozs. 1,000 o.o.s. 


Wash well after fixing, and immerse the negative in the above.' 
This bath is also useful for removing white scum from negatives 
developed with ferrous oxalate if rubbed on with cotton wool. 


Ghbomb Alum. 


Chrome alum 

. . i oz. 

25 gms. 

Hydrochloric acid . . 

..Uos 

25 c.c.s. 

or 

Citric acid . . 

. . . ] 1 oz. 

50 gms. 

Water 

. • 20 ozs. 

1,000 O.C.S. 


Wo prefer this latter bath for the final treatment of negatives, and 
for obtaining a clean smooth film. 

Thiocabdamidb. 

Thiocarbamide 90 grs. 10 gms. 

Citric acid 90 grs. 10 gms. 

Water 20 ozs. 1,000 c.c.s. 

Sodium Hypochlobitb. 

{Eau de Javelle.) 

This bath need only bo resorted to in cases of severe stain, par- 
ticularly on old negatives. 


Bleaching powder 1 oz. 30 gms. 

Sodium carbonate 1^ oz. 45 gms. 

Shake up the bleaching powder with a solution of the carbonate in 
a little water (6 ozs. or 180 c.c.s ), and filter. Extract the residue 


with plain water, and again filter. The filtrate (solution of sodium 
hypochlorite) forms an active stain remover. It can be acidified with 
oxalic acid, and then discharges yellow stain still more vigorously, 
but with risk to the silver image. 

K.B. — In either state (alkaline or acid) the solution has a strong 
softening action on gelatine. Plates should nob be left to soak longer 
than necessary — which should be 10 to 15 minutes as a rule. 

Bemovinq Silver Stains. 

Most silver stains (due to dampness of paper or negative while the 
two are in contact) will readily yield to the following simple treatment 
first suggested by Mr. Harold Baker : — 

Bub the dry negative with Globe metal polish (or other similar 
abrading preparation) for a minute or two. This is done by applying 
the polishing paste on a tuft of cotton wool Then place negative in 
very strong hypo solution. Here the stain disappears ; the time may 
be minutes or hours according to the depth and age of the stain. 
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In very sevoro cases the following method may be necessary - - 
Soak the negative in — 


A. — Potass, iodide 

. . 200 grs. 

45 gms. 

Water . . . . *• 

and after washing transfer to — 

. . 10 ozs. 

1,000 c.c s. 

B.— Potass, cyanide . . 

. . 300 grs. 

70 gms. 

Water 

. . 10 ozs. 

1,000 cos. 

in which rub the stained part of 
wool. 

the film with 

a pledget of cotton 


If the stain does not yield to this treatment a solution of iodine (in 
potass, iodide) may be used in place of solution A. 


NEGATIVE 1NTENS1FIER5. 


Negatives which are too thm (and as a rule yield flat prints) may 
be greatly improved by intensification. 

If the negative is thin through under-exposure, that is, has not 
attained good density even on long development, the best mtensiher 
IS the uranium. For this, as for most intensifiers, the plate should be 
both thoroughly fixed and washed — one is as important as the other. 

If the plate is simply under-developed — clear and bright, but thin — 
the chromium or the mercury and ferrous oxalate intensifier (applied 
more than once if necessary) or the Wellington silver intensifier is 
very suitable. If the plate is over-exposed, thin but veiled and flat, 
the mercury and ahimonia intensifier is a good remedy ; or it may be 
well first to reduce carefully with Farmer’s reducer, and then (after a 
second thorough wash) to mcenslfy with chromium, mercury and 
ferrous oxalate, Wellington, or, if plate is very flat, with Monckhoven’s 
or the mercury and ammonia formula. The copper and lead inteii- 
sifiers give great density, and are suited only for negatives of line 
drawings, etc., in which great general opacity and, at the same 
time, great clearness of the lines are required. 

Mercury Intensification. 

The negative is bleached in the following saturated solution of 
meroury bichloride 

Mercury bichloride (corrosive 
sublimate) 1 oz. 62 gms. 

Hot water 16 ozs. 1,000 c.c s. 

After cooling this solution and pouring off from the white feathery 
crystals thrown down, add — 

Hydrochloric acid 30 minima 4o.o.s. 
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After loell washing^ the bleached negative is blackened in one 
other of the following : — 

A. — Ammonia (0 880) . . • . . . 20 drops 20 drops 

Water 1 oz. 30 o.o.s. 

Gives great intensification and good black colour. 

B. — Soda sulphite, 10 per cent, solution, made slightly acid with 
citric acid. Very slightly strengthens a negative. 

G. — An alkaline developer, such as pyro-soda, pyro-ammonia, hydro- 
quinoue. Gives about double the intensification of B. 

D. — Schlippo’s salt 200-400 grs. 20-40 gms. 

Water 20 ozs. 1,000 c.c.s. 

This solution must bo made fresh, and gives great intensification. 

E. — Ferrous oxalate developer, made as directed under " De- 

velopers.” This process can be repeated as many times as 
desired, and gives absolutely permanent results : it deals 
evenly throughout with the tones in the negative. 


Monckhoven’s. 


A. — Bromide of potassium .. 

. . 10 grs. 

23 gms. 

Bichloride of mercury . . 

. . 10 grs. 

23 gms. 

Water 

. . 1 oz. 

1,C00 c.c.s. 

B. — Pure cyanide of potassium 

10 grs 

23 gms. 

Nitrate of silver . . 

. . 10 grs. 

23 gms. 

Water 

. . 1 oz. 

1,000 c.c.s. 


The silver and cyanide are dissolved in separate lots of water, and 
the former added to the latter until a permanent precipitate is 
produced. The mixture is allowed to stand 15 minutes, and, after 
filtering, forms Solution B 

Place the negative in A till it is white, then rinse and transfer it 
to Solution B. If the intensification has been carried too far, it may 
bo reduced by treatment with a weak solution of hyposulphite of 
soda. 

Mercuric Iodide. 

Water . . . . • • • . 20 ozs. 1,000 o.c.9. 

Sodium sulphite . . . . . . 4 ozs. 200 gms. 

Merourio iodide 90 grs 10 gms 

The sulphite must be dissolved first. The solution keeps well in 
the dark. 

This is a very convenient mtensifier, as plates need only be 
rinsed for a few minutes in water on coming out of the hypo bath to 
bo ready for intensification. 

When intensified they are simply washed for a few minutes; the 
negative is then liable to yellow in time, but if plate is placed for a 
few minutes in any non-staining developer the results are quite 
permanent. 
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If mercurio iodide is not available the following may be used : — 

Merourio chloride.. .. .. 50 grs. 6 gms. 

Water 10 ozs. 500 o o.s. 

Add 10 per cent, potass, iodide solution until precipitate first 
formed is redissolved. About 1} oz. (75 o.c.s ) will be required, and 
when clear, add— 

Sodium sulphite 4 ozs. 200 gms. 

Water to make 20 ozs. 1,000 o.o.s. 

Silver Intensifiers. 

J, B. B. Wellington’s Formula (1911). 

First harden the film in : — Formaline, 1 part ; water, 10 parts, for 
five minutes. Binse for a lew minutes, and then place for exactly one 
minute in : — 

I. — Potass, ferricyanide . . . . 20 grs. 2*3 gms. 

Potass, bromide 20 grs. 2 3 gms. 

Water 20 ozs. 1,000 c.c.s. 

This causes no apparent change in the negative ; if used too long it 
will bleach the negative and alter its gradation. Rinse again for a tow 
minutes and intensify. 

Stock Soluttons, 

A. — Silver nitrate 800 grs. 91*2 gms. 

Water, distilied, to . . . . 20 ozs. 1,000 c.c.s. 

B. — Ammonium sulphocyanide . . 1,400 grs. 160 gms. 

Hypo 1,400 grs. 160 gms. 

Water to 20 ozs 1,000 o.o.s. 

Take A, A oz., and add slowly to J oz.B, stirring vigorously (mixture 
should be clear) ; then add 10 % pyro solution, (preserved with sulphite) 

1 dram, and 1() % ammonia solution, 2 drams. 

Place negative in chemically clean dish, best of glass, and pour 
solution over it. Silver begi as to deposit in a minute or two. When 
intensified enough, place in acid fixer and well wash. Flat negatives 
may be over-intensified and then treated with Farmer’s reducer. 

Acid Silver. 

A. — Pyro.. .. .. .. 15 grs. 3*5 gms. 

Citric acid .. .. .. 5-10 grs. 1-2 gms. 

Water . . . . . . 10 ozs. 1,000 o.c.s 

B. — Silver nitrate 10 grs. 23 gms. 

Water to 1 oz. 1,000 c.o.b. 

About 1 oz. (30 c c.s ) of A is poured over, the plate once or twice, 
about 15 drops of B solution added, and the mixture again applied. 
Intensification now takes place and the solution is poured ofi and on 
until sufficient. If intensifier becomes very thick and turbid, fresh 
should be mixed up. When dense enough the negative is rinsed, 
fixed and washed. Kegatives (on gelatine plates) are best hardened 
with idum or formaline before using this intensifier, otherwise it is 
difficult to avoid stains. 
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Chromium Intensifier. 


(C. WelhomePyper,) 


An excellent and convenient intensifier lor general work 
permanent. 

A. B. 


C. 


Results 


Potassium bichromate . . 5 grs. ' 10 grs. 10 grs. 
Hydrochloric acid (sp. 

gr., 1 160)* .. .. 1 minim 5 minims 20 minims 

Water 1 oz. 1 oz. 1 oz. 


Bleach in A, B or G solution, wash until yellow stain is removed, 
and then develop (by daylight, or after exposure to daylight) with 
amidol 


A gives intensification about equal to mercury and ammonia ; B, to 
that of mercury and ferrous oxalate ; and 0, to that of mercury and 
sodium sulphite. 

The process may be safely applied after fixation if the plate is 
simply rinsed for a minute or so. 

It may be repeated several times if the first application does not 
give enough density. 


Copper Intensifier. 

Gives great intensification and is best suited for line subjects. 

A. — Copper sulphate 100 grs. 230 gms. 

Water 1 oz. 1,000 o.o.s. 

B. — Potass, bromide 100 grs. 230 gms. 

Water to 1 oz. 1,000 c.c.s. 

A and B are separately made up with hot water, mixed, and allowed 
to cool. The negative is bleached in the mixture, atd washed for a 
minute or two. It is then blackened in : — 

Silver nitrate 45 grs. 100 gms. 

Water (distilled) 1 oz, 1,000 c.c.s. 

For still greater density, the negative is well washed from silver, and 
an ordinary developer applied 

If too dense, after the silver, it can be placed in weak hypo solution 
(about 10 grs. per oz.) or weak potass, cyanide (about 2 grs per oz.). 


Lead Intensifier. 

Lead nitrate 400 grs. 46 gms. 

Potass, ferricyanide . . . . 600 grs. 70 gms. 

Acetic acid 3 drachms 20 c.c.s. 

Water to 20 ozs. 1,000 c.c.s. 

This stock solution will keep for a long time in the dark. The 
negative is bleached in it, washed once very carefully in 10 per cent, 
nitric acid — the acid makes the film very tender — then in water, and 
then darkened in : — 

A. — Sodium solphide 1 oz. 50 gms 

Water 20 ozs. 1,000 o.o.s. 

* ** Ooimeroial pure *' strong aoid. 
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Or in — 

B. — Schlippe*s salt 

Ammonia (0*880) . . 
Water 

Or in- 

G. — Potass, bichromate 
Ammonia (0 880) . . 
Water 


90 grs. 10 gms. 

6 drachms 40 o.c.s. 

20 ozs. 1,000 c.o.s. 


1 oz. 


I oz. 
lO ozs. 


100 gms. 
50 c.c.s. 
1,000 o.c.s. 


The lead intensifier gives very great intensification, and is suited 
only for line-subjects. 


Uranium Intensifier. 


A. — Uranium nitrate . . 

Water 

B. — Potass, ferricyanide 

Water 


100 grs. 23 gms 

10 ozs. 1,000 c.c.s. 

100 grs. 23 gms. 

10 ozs. 1,000 c.c.s. 


The intensifier is prepared from. — A sol., 1 oz ; B sol., 1 oz. ; acetic 
acid, 2 drachms. 

The plate must be perfectly free from hypo, and after intensification 
be washed in several changes of shll water until the yellow stain is 
gone. A 10 gr. per oz. solution of ammonium sulphocyanide removes 
any yellow stain, and weak ammonia or sodium carbonate removes 
the intensification altogether, restoring the negative to its original 
state. A weak acetic acid bath should then be applied to the negative 
if the intensifier is to be again appUed. 


NEGATIVE REDUCERS. 


Reduction is useful if the negative is so dense (black) that it takes 
long to print. Alsu, apart from reducing time of printing, reduction 
is used to improve the gradation of negatives. 

For those which are too hard, usually as the result of under- 
exposure and too long development, the best reducer is the per- 
sulphate. The permanganate and bichromate are similar in their 
efiect. 

For those which, though dense, yield prints which are too fiat— this 
is the result of great over-exposure and long development — the best is 
Farmer’s. Belitski’s is similar. 

Even when density is not excessive, it is usually well, in the case of 
fiat negatives, to reduce a little in ** Farmer’s,” and then intensify. 

The other reducers— Eder’s, iodine-cyanide, and ceric sulphate- 
are used ohiefiy when it is desired somewhat to reduce negatives of 
good gradation. 
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Farmer's. 

This reducer tends to remove detail m the shadows whilst leaving 
untouched the dense high-lights. Hence it increases contrast : 
“ brightens up ” a negative. 

Hypo solution (1:5) . . . . 5 ozs. 150 c.o s. 

Potass, ferricyanido (10% sol.) . . quant, sui!. quant, suff. 

The colour is a fair indication of the strength of the reducer . it 
should be pale yellow, not orange, and should be used weak rather 
than strong, since its selective action on the shadows of a negative is 
then less. 

Yellow stain is due usually to the use of an acid fixing bath, or 
an old fixing bath, instead of clean plain hypo solution. It is not 
easy to remove 

If the reduction is required as **6von*’ as possible, that is, less 
pronounced on the shadows of the subject in the negative, use the 
reducer very weak, viz. : largely diluted with water. 

Where the extreme of contrast is required, use a strong reducer, 
applying it with cotton wool, not too wet with reducer. Very useful 
for line negatives, where quite clear lines on a dense ground are 
wanted. 

Belitski’s. 

Potass, ferric oxalate . . . . 150 grs. 10 gms. 

Sodium sulphite 125 grs. 8 gms. 

Water 7 ozs. 200 c.c s. 

Dissolve and add — 

Oxalic acid <10 to 45 grs. 2*5 to 3*1 gms. 

and shake until the solution turns green. Then pour off from 
undissolved crystals and add — 

Hypo If oz. 50 gms. 

Instead of the ferric oxalate the following more easily obtainable 
chemicals can be used in the formula . — 

Ferric chloride cryst 100 grs. 6 5 gms. 

Potass, oxalate 190 grs. 12*5 gms. 

This reducer is stainless, and keeps well in the dark. Its action on 
the shadow detail oi the negative is similar to that of Farmer’s. 

Persulphate. 

Ammonium persulphate. . . . 10 to 20 grs. 23 to 45 gms. 

Water 1 oz. 1,000 o.o.s. 

A fresh solution is made at time of use. A drop of sulphuric acid 
per 2 ozs. makes the action more regular. It is best also to use 
the reducer before the negative has dried 

When Bufiioiently reduced — indeed, slightly before —the negative is 
placed at once into 5 per bent sodium sulphite solution. 

If much reduction has taken place it is well to fix a second time. 
The persulphate reducer acts first on the heavy high-light densities 
of the negatives, reducing these without affecting shadow detail. It 
thus ** softens " a hard negative. 
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Eder’s (Mercury and Cyanide). 

Potassium cyanide . . . . 20 grs. 5 gms. 

Potassium iodide 10 grs. 2 gms. 

Mercury bichloride . . . . 10 grs. 2 ms. 

Water 10 ozs. 1,000 c.o.s. 

Dissolve the mercury, then the iodide, and lastly the cyanide to 
dissolve the red precipitate formed. The solution reduces slowly, and 
Is non-staining and intensely poisonous. 


Iodine-Cyanide. 

Iodine (10 per cent. sol. in potass. 

iodide sol.) 30 minims 6 c.o.s* 

Potass, cyanide (10 per cent. sbl. 

in water) 5 minims 1 o.c.s. 

Water 1 oz. 100 c.o.s. 

A very olean>aciing (but intensoly poisonous) reducer. Very 
suitable, when used quite weak, for bromide prints, as it leaves no 
stain. 

Ceric Suiphate. 

Sulphuric acid (sp gr 1*84) . . 20 minims 4 c.c.s. 

Water 2 ozs. 200 c.o.s. 


Dissolve in this— 

Ceric sulphate , 2 ozs. 100 gms. 

And dilute to— 

Water 10 ozs. 1,000 o o.s. 

Hard negatives are placed wet in a mixture oi this stock solution 
and nine times its volume of water. Beduces contrasts. Over- 
exposed, long-developed negatives are dipped dry into a mixture of 
stock solution and an equal part of water and carefully watched as 
the action is very rapid. A convenient form of the reducer is the 
stock solution sold by Lumi^re. 


Permang:anate. 

Potass, permanganate, 10% solu- 
tion 1 dr. 10 0.0 8. 

Sulphuric acid (10% solution by 
volume of 1*84 acid) . . . . 5 drs. 50 c.o.s. 

Water 10 ozs. 1,000 c.o.s. 

Applied to a wet negative, gives even reduction. A dry negative 
receives greater reduction in the high-lights, and great softening may 
be obtained by immersing dry n^ative quickly in the reducer, washing 
Immediately, drying and re-immersing. Any brown stains are 
removed with a 10% solution of sodium sulphite containing 
2% oxalic acid. 

Bichromate. 

. . 100 grs. 20 gms. 

.. Tdrs. (fl.) 400.0.8. 

. . 20 ozs. 1,000 0 o.s. 


Potass, bichromate 
Sulphuric acid .. 
Water 
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Hypochlor and Alum. 

Chrome alum .. .. 10 grs. 4 gms. 

£au de Javelle ^ oz. 100 c.c.s. 

(See ** Clearing Solutions ") 

Water to make 5 ozs. 1,000 o.o.s. 

Immerse the negative and gently rub the' surface with a piece of * 
cotton wool. By confining friction with the wool to certain parts, 
extra reduction can be obtained. 

Reducing: Hard Negatives. 

A most valuable and perfectly safe method of reducing excessiwly 
hard negatives is one dependent on re-development. Bleach the 
negative first in a solution of fernoyanide and potassium bromide, . 
using the same bath as is commonly employed for sulphide toning. 
After a thorough wash re-develop in a dovelt^per containing 2 per 
cent, of rodinal and 1 per cent, of potassium bromide — that is, one 
containing 1 dram of rodinal and 5 drams of 10 per cent, bromide 
solution in 6 ozs. of water. Development will be very slow, but the 
plate may be left to itself for half an hour or so, as the action cannot 
go too far When development is sufficient the plate is fixed, washed, 
and dried. 

Baskett’s (Local) Reducer. 


It consists of— 

Globe metal polish 2d. tin 

Terebene 2 ozs. 

Salad oil 2 ozs. 


The ingredients are to be well mixed, and strained through fine 
muslin two or throe times to remove any coarse particles. Dense 
parts of a negative arc nibbed down with the reducer applied by the 
finger-tip or with a bit of chamois leather. 


NEGATIVE VARNISHE5. 



Hot Varnishes. 


No. 1. — Sandarac.. 


113 gms. 

Alcohol . . 


800 c.o.B. 

Oil of lavender 


85 0 0 B. 

This is a good varnish for retouching upon, and a 

tooth is easily 

obtained by rubbing. 



No. 2.— Seed lao . . 

2 ozs. 

50 gms. 

Sandarac . . 

2 ozs. 

50 gms. 

Oil of lavender 

} oz. 

12*5 gms. 

Castor oil 

f oz. 

25 o.o.s. 

Alcohol . . 


1,000 o.o.s. 
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To prepare a good surface for the retouching pencil, the negative 
after varnishing is dusted over with fine resin powder and rubbed up 
with the fingers. 

No. 3. — White hard varnish . . . . 15 ozs 150 o.c.s. 

Beotified spirit (not me< 
thylated spirit) • • • . 20 to 30 ozs. 200 to 300 c.c.s. 

This will be found a good and cheap varnish if durability is not 
required, as it is easily rubbed up for retouching upon and easily 
cleaned off. Very suitable for enlarged negatives that are not to be 
retained. 


No. 4. — Bleached shellac 

ozs. 

62 gms. 

Mastic 

1 oz. 

13 gms. 

Oil of turpentine 

J oz. 

13 o.c.s. 

Bandarac 

li oz. 

62 gms. 

Alcohol 

20 ozs. (fl.) 

1,000 c.c.s. 

Tough, hard, and durable. 

No. 5.— Bandarac 

80 ozs. 

160 gms. 

Turpentine 

36 ozs 

72 c.c.s. 

Oil of lavender 

10 ozs. 

20 c.c.**. 

Alcohol 

500 ozs. 

1,000 c.c.s. 

This one may also be rubbed do tvn with powdered 

resin, and gives 

a splendid surface for retouching. 

No. 6.—Sandarao 

1 oz. 

55 gms. 

Seed lac 

14 oz. 

83 gms. 

Castor oil 

3 drs. 

20 o.c.s 

Oil of lavender 

U dr. 

10 c.c.s. 

Alcohol 

18 ozs (fi.) 

1,000 c.c.s. 

This varnish is somewhat dark in colour. 


No. 7. — Best orange shellac 

2A ozs. 

125 gms. 

Oil of lavender or oil of tuipen- 

tine 

i 

13 c.c.s. 

Methylated alcohol 

20 ozs 

1,000 c.c.s. 


Keep in a warm place until dissolved ; then add a large teaspoonful 
of whiting or prepared chalk; shake, set aside to clear, and then 
decant. This is specially recommended for gelatine negatives. 


Cold Varnishes. 

No. 1. — Gelluloid 1 oz 10 gms. 

Amyl acetate 50 ozs. 500 o o.s. 

To counteract the sickly odour of amyl acetate, add a small pro- 
portion of oil of lavender. 

This may be flowed over or applied with a brush to the cold negative. 

No. 2. — Zanzibar copal 6 ozs. 30 gms. 

Amber (fused) 1 oz. 5 gms. 

Ether 60 ozs. 300 o.c.s. 

Acetone 40 ozs. 200 o.c.s. 

Chloroform 4 ozs. 20 o.o.e. 
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No. 3 — 20% sbellao solution .. .. 2 ozs. IGOc.c.s. 

Ammonia (0-880) . . . . 3 drs. 30 c.c.s. 

Methylated spirit . • . . 4 ozs 320 c.c.s. 

No. 4. — A mixture of Japanese gold size (1 part) and benzole (2 parts) 
forms a rather slow-drying though ' otherwise excellent cold 
varnish. The surface takes the pencil well. 

SnBLLAO Water Varnish. 

Shellac 3 ozs. 100 gms. 

Sodium carbonate (saturated solu- 
tion) 24 ozs. 800 c.c.s. 

The shellac is allowed to soak in the liquid for twenty-four hours ; 
the liquor is then poured away and replaced by an equal quantity of* 
water, and the mixture boiled until the shellac dissolves After 
standing some time the liquid becomes perfectly clear and bright. 

How to Varnish Negatives. 

IJsinq Cold Varnish. 

First place negatives where they will become perfectly dry, p.p., near 
a fire (Fig. 1) or on a bath hot-water tank. Next lay out to get quite 
cold (Fig 2). Kemovo dust with a strip of cotton plush or cameVs 



hair brush (Fig. 3) Poise negative on the tips of fingers, steady with 
thumb, and pour pool of *'cold ” varnish (bought, or made from one of 
the formula given above), in centre (Fig. 4), using plenty. Lot pool 
spread of itself (Fig. 5). Now incline plate to cause varnish to flow 
into right-hand far corner (Pig, 6) ; thence into left-hand far corner 
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(Fig. 7) ; thence into left-hand near corner (Fig. 8), and then raise 
negative so as to flow excess of varnish back into bottle (Fig. 9). 
(N.B. — In tilting negative to distribute varnish, return plate to level 
position a little before varnish has reached the comer ; the wave of 
varnish will carry the coating into corners, and you will avoid getting 
varnish on the glass side or up your sleeve.) As last drops run into 
bottle, rook negative to and fro (Fig. 10), so as to avoid a streaky 
ooating, and as each negative is thus finished stand it on blotting- 
paper to dry (Fig. 11). 

Film Varnishes. 


The above water varnish is suitable, or the following : — 

Borax 300 grs 30 gms. 

Glycerine 300 minims 30 o.o.s. 

Shellac 600 grs. 60 gms. 

Water 20 ozs. 1,000 c.c.a. 

Boil together for about half an hour, then add — 

Methylated spirit . • . . . . 5 ozs. 250 c.c s. 

and filter. 


Another good varnish for celluloid films is — 


Dammar 500 grs. 115 gms. 

Benzole 10 ozs. 1,000 c.c.s. 


in which, after filtration, the films are mmersed and then hung up 
to dry. 

Retouching: Medium. 


Pale gum resin 200 grs. 230 gms. 

Gum dammar 90 grs. 100 gms. 

Gum mastic 20 grs. 23 gms. 

Oil of juniper 1 gr. 1 gm. 

Oil of turpentine 2-4 ozs. 1, 000-2, OOOc.c.s. 


The gums are powdered and added to the oils and finally enough 
pure asphaltum is added to give the mixture a dark amber colour 
when viewed through the depth of an inch 
This formula is strongly recommended by Whiting in his *tBetouoh- 
ing " as not liable to pick, rub off, or come off on after- varnishing. It 
takes a great deal of work. 


Qround-QIass Varnish. 

Sandarao 90 grs. 103 gms. 

Mastic 20 grs. 23 gms. 

Ether (0*720) 2 ozs. 1,000 c.c.s. 

Dissolve the resins in the ether and afterwards add — 

Benzole i to 1} ozs. 120-700 o.c.s. 

The proportion of the benzole added determines the nature of the 
matt obtained. 

This varnish must,, be applied to the cold negative or the ooating 
will not be matt. 

Malachite green, aurahtia, or asphaltum is used for tinting it green, 
7 eUow, or brown respectively (for bend work on back of negative). 
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Spotting Medium. 

Indian ink . . . . " . . . . water colour chalk. 

Payne’s grey water colour chalk. 

Grind together with water only on a palette to match the colour of 
the negative. 

Blocking-Out Mixtures. 

No. 1.— Gamboge and vermilion red, or Payne’s grey and vermilion, are 
ground together in water in e<j[ual parts with addition of a little 
gum water if a glossy surface is required. 

No. 2.— Asphaltum 1 oz. 100 gms. 

Wax 170 grs. 40 gms. 

Carbon black 80 grs. 20 gms. 

Turpentine . . . . . . 10 ozs. 1,000 c.c.s. 

Commercial ** Brunswick black ” is equal to and more convenient 
than the above mixture. 

When printing on development x)aper9, yellow or orange dye (Vanguard 
yellow or Griffin’s auraminc) is a convenient blocking-out medium 
which is easier in use owing to its transparency. First go over the 
film with ox gall on wet cotton-wool : the dye then difiuses slightly 
beyond the edge of the brush work and avoids harsh lines. In subjects 
containing detail such as ladies* hair, or drapery, a weak dye applica- 
tion over the outline will add the necessary density to the background 
without clogging the hair. Then proceed as usual, with a stronger 
wash when stray bits not wanted to print can be taken ofi without 
leaving a sharp edge. 

Titles on Negatives. 

The usual method is to have the words forming the title set up in 
type and photographed on a ** process” plate. The subject negative 
having been made with a clear margin round it, a strip of the title 
negative is laid down on this margin by stripping and the clear margin 
then filled up with ** photopake ” or other blocking-out mixture 
except over the strip of title, which is made dense enough, in the first 
instance, to print white. If a clear portion in a landscape negative 
cannot be found (In cases where the title has to appear on the view), a 
pieoe mufit be out out with a sharp knife. 


STRIPPING. 

Gelatine Glass Negratives. 

{Middleton and Hokroft) 

The following is the formula and process for stripping the film from 
a glass negative and transferring it (with or without reversal) to a 
second glass- plate or other support : 


Stock solution : — 

Methylated spirit 25 ozgl 250 c.c.s. 

Water 1 oi. 10 o.o.s. 

Glycerine 1 oz. 10 o o.s. 
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To prepare the stripping solution ’* 6 to 30 drops of commercial 
hydrofluoric acid are added to 1 oz. (30 c.c.s.) of the above. 

Cut through to the glass all round negative, about Ji inch from 
edge, with ^arp penknife fEig. 1). Place level on three wooden 
wedges (Fig. 2). Pour on “stripping solution” (prepared as above) 
(Fig. 3) Spread solution with an end of paper (Fig. 4). After a 
minute or so try (with the finger) if the edgings of film are loose, 
and remove them as soon as they come away without any pull 
whatever (Fig. 5). Now test if whole film is loose by passing 
a waxed silk thread stretched on a bow of cane underneath (Fig. 6). 
If all la free, pour on aome plain stock solution *’ (Fig. 7), and 
apply a sheet of waxed paper (Fig 8). The waxed paper is prepared 
by soaking thin paper in hot melted paraffin for about half an hour. 
It is semi-transparent and free from buckle. Ijightly squeegee down 
(Fig. 9), and then remove the two together in contact by slipping 















the blade of a penknife under the film (Fig. 10). Finally, apply the 
paper (Fig. 11), with the negative film on the under side, to a glass 
plate coated with verv weak gum solution, dried and flowed over 
with “stock solution.*^ Then squeegee down (Fig. 9), and remove 
the waxed sheet, using the blade of the penkniU to keep the corner 
of the film to the glass (Fig. 12). 

A less rapid solution, but one which will be safe in the case of an old 
or hardened negative, is:— 

Methylated spirit. 1 oz. 80 c.o s. 

Water 2 ozs. 160 c.c.s. 

Hydrofluoric acid 60 minims 10 c.c.s. 
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These proportions may bo slightly altered for different commercial 
spirits and acids 


Film Neg^atives. 

In the case of negatives on celluloid cut 9 r roll-film the following 
18 a suitable method : — 

Caustic soda 10 grs. 23 gms. 

Formaline 10 minims 20 c.c.s. 

Water 1 oz. 1,000 c c.s. 

The celluloid negative is immersed in this solution until the film 
shows signs of detachment and can be rolled back with the finger. It 
is then placed in 

Hydrochloric acid . . . . 25 minims 50 c.o s. 

Glycerine 25 minims 50 c c.s. 

Water 1 oz. 1,000 c.c.s. 

In which it is removed from its original support to a glass or other 
base. 

For stripping collodion negatives, see end of next section, **Wet 
Collodion and Collodion Emulsion.” 


WET COLLODION AND 
COLLODION EMULSION. 


Wet Collodion. 

Pyroxyline (Habdwich). 

Sulphuric acid, 1*845 .. .. 18 ozs. (fi.) 600 c.c.s 

Nitric acid, 1*457 6 ozs. (fl.) 200 c.o.r. 

Water 5-5| ozs (ft ) 167-182 c c.s. 

Cotton-wool 300 grs. 23 gms. 

Temperature 150 degrees F. (65 degrees C.) Time of immersion 
ten minutes. 


Iodised Collodion. 


For Add Pyro Developer, 


Ether, specific gravity 0*725 
Alcohol, specific gravity 0 805 . . 

Pyroxyline 

Ammonium iodide 

Cadmium iodide 

Alcohol (0*830) 


10 ozs. (fi.) 
4 ozs. (fl.) 
120 grs. 

30 grs. 

45 grs. 

4 ozs. (fl.) 


1,000 O.O.8. 

400 c.c.s. 
27 gms. 

7 gms. 

10 gms. 

^00 c.c.s. 
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BbOMO-IODISBD OoZiLODlON, 

For Iron Developer, 

Ether, apeoifio gravity 0-725 .. 10 ozs. (fl.) 1,000 o.o.b. 


Alcohol, specific gravity 0 805 . . 5 ozs. (fl.) 500 o.o.s. 

Pyroxyline 120 grs 27 gms. 

Ammonium iodide . . . . 40 grs, 9 gms. 

Oadmium iodide . . 40 grs. 9 gms. 

Cadmium bromide . . 20 grs. 4-5 gms. 

Alcohol (0 830) 5 ozs. (fl.) 500 o.o s. 


Thinning Collodion after Use , — A mixture of sulphuric ether 
(0*720), 3 parts, and alcohol (0*805), 2 parts, is generally used. 

The Nitbate Bath. 

Silver nitrate 6 ozs. 75 gms. 

Distilled water 80 ozs. (fl ) 1,000 c.c.s. 

Nitric acid (pure) 8 minima 0 2 c.c.s. 

Saturate with iodide of silver, which m^y be done by coating a plate 
with collodion and leaving it in the bath for some hours. Filter. 

DeVEIiOPEB. 

No. 1. — ^Ferrous sulphate . . . . ^ oz. 50 gms. 

Glacial acetic acid . . . . | oz. 50 c.c.s. 

Alcohol ioz. 50 c.c.s. 

Water 10 ozs. 1,000 c.c.s. 

No. 2. — Ferrous ammonio-sulphate . . 75 grs. 43 gms. 

Glacial acetic acid . . . . 75 grs. 43 gms. 

Copper sulphate 7 grs. 4 gms. 

Water 4 ozs. 1,000 o c.s. 

Alcohol i oz. 60 c c.s. 

iNTENBIFIEB. 

Pvrogallio acid 90 grs. 10 gms. 

Citric acid 60 grs. 7 gms. 

Acetic acid (glacial) . . 1 oz. 50 c c s. 

Water 20 ozs 1,000 c.c.s. 

The copper intensifler (see ** Intensifiers '’) is used for greater 
density, each solution being flowed over the plate with a rinse 
between. 


Positives and Ferrotypes by Wet Coiiodion. 

Bbomo-Iouibed Collodion. 

Ether, specific gravity 0*725 . . IQ ozs. (fl.) 1,000 c.o.b. 

Alcohol, specific gravity 0*805 . . 5 ozs. (fl.) 500 o.o s. 

Pyroxyline 100 grs. 23 gms. 

Cadmium iodide 50 grs llA gms. 

Ammonium bromide . . . . 25 grs. 5 Y gms. 

Alcohol, 0*830 5 ozs. (fl.) 500 c c.s. 

Arofe.->-The iodides should be dissolved in the weaker spirit, and the 

pyroxvline in the ether and stronger spirit, and the two solutions 
mixed. 



1915] 


AND photographer’s DAILY COMPANION. 


629 


SiLVBB Bath. 

Silver nitrate (reoryst.) . . . . 5 J ozs. 

Distilled water 80 ozs. (fl.) 

Nitric acid (pure) ^ dr. 

Saturate with iodide of silver and filter as above. 


70 gms. 
1,000 O.C.B. 
0*8 0 0 . 


Developers. 


Ferrous sulphate 150 grs. 

Glacial acetic acid . . . . ^ oz. 

Nitric acid 5 minims 

Alcohol ^ oz. 

Water 10 ozs. 


34 gms. 

50 c.c.s 
1 0 . 0 . 

50 o o.s. 
1,000 c.c.s. 


Note.'— By increasing the proportion of nitric acid and decreasing 
that of the acetic, the image will be more metallic in appearance. 


Nitrate of Iron Developer. 


Ferrous sulphate 
Barium nitrate 
Water 
Alcohol 
Nitric acid . • 


1^ oz. 75 gms. 

1 oz. SO gms. 

20 ozs. 1,000 c.c.s. 

1 oz. 50 c.c.s. 

40 drops 4 c.c.s. 


The insoluble barium sulphate which is formed must be filtered out. 


Fixing Solution. 

Potassium cyanide . . . . J oz 25-30 gms. 

Water 15 >20 ozs. 1,000 c.c.s. 


Developer for Collodion Transfers. 


Pyrogallio acid 4 grs. 9 gms. 

Citric acid 3 grs. 7 gms. 

Acetic acid 20 minims 41 c.c.s. 

Water 1 oz. 1,000 c.c.s. 

Alcohol 20 minims 41 c.c.s. 


Wet Collodion for Half-Tone. 



For Winter, 


A. — Gelloidin . . 

Ether (0-720) 

Alcohol (0 805) .. 

. . 190 grs. 

. . . . 12 ozs. 

. . . . 8 ozs. 

21 gms. 
600 c.c.s. 
400 O.C.B. 

B. — Gelloidin . . 

Ether (0 720) 

Alcohol (0*805) .. 

For Summer. 

. . 190 grs. 

. . . . 10 ozs 

. . 10 ozs. 

21 gms. 
500 c.c.s. 
500 O.O.S 

Cadmium iodide .. 
Ammonium iodide 
Sodium iodide 
Cadmium bromide 
Alcohol 

lODIZFR. 

600 grs. 

. . 210 grs. 

. . 210 grs. 

. . 210 grs. 

. . . . 20 ozs, 

68 gms. 

24 gms. 

24 gms. 

24 gms. 
1,000 0,0.8 
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Use: lodizer, 1 part; collodion, 15 parts; and set the mixture aside 
for at least 4 days to ripen. It should then be a bright yellow ; if not, 
add to each ounce 1 minim of a solution of : — looine, 16 grs. ; 
alcohol, 1 oz. 

Collodion Emulsion. 

PXBOXYLINB FOR GoLLODIO-BbOMIDE OB UNWASHED EMULSION. 

Nitric acid, specific gravity 1*45 2 ozs. (fl.) 2S5 c.o.s. 

Sulphuric acid, specific gravity 


1*845 4 ozs. 570 c.c.s. 

Water 1 oz. (fi.) 145 c.c.s. 


Cotton (cleaned and carded) . . 100 grs. 33 gms. 

Temperature, 150 degrees F. (65 degrees 0.) . Time of immersion 
10 minutes. 

Fob Washed Emulsion. 

Nitric acid, specific gravity 1*45 2 ozs. (fi.) 400 c.c.s 

Sulphuric acid, specific gravity 

1*845 3 ozs. 600 c.c s. 

White blotting-paper . . . . 145 grs. 66 gms. 

Temperature, 100 degrees F. (38 degrees G.). Time of immersion 
30 minutes. 

Gollodio-Bbomide Emulsion. 

Ether, specific gravity 0*720 . . 5 ozs. ffi ) 620 c.c.s. 

Alcohol, specific gravity 0*820 . . 3 ozs. 380 c.c.s. 

Pyroxjrline .. 50 grs. 14*3 gms. 

Cadmium ammonium bromide. . 80 grs. 23 gms. 

or 

Zinc bromide 76 grs. 21*5 gms. 

Sensitise by adding to each ounce 15 grs. of nitrate of silver dis- 
solved in a few drops of water and 1 drachm of boiling alcohol. This 
is suitable for slow landscape worK or for transparencies. 

Washed Emulsion (for Transparencies). 


Ether, specific gravity 0*720 . . 5 ozs. (fl ) 620 c.c.s. 

Alcohol specific gravity 0 820 . . 3 ozs. 380 c.o.s. 

Pyroxyline or papyrozyline . . 60 grs. 17 gms. 

Cadmium ammonium bromide . . 100 grs. 29 gms. 

or 

Zinc bromide 96 grs. 27*5 gms 

Hydrochloric acid (specific 
gravity 1*2) 8 minims 2 c.c.s. 


Sensitise with 20 grs. of silver nitrate to each ounce (4*3 gms. to each 
100 c.c.s.), dissolved in a minimum of water with 2 drachms (13 c.o.s.) 
of boiling alcohol Allow to stand for two or three days. 

N.B. — In the last formula the emulsion, after being allowed to ripen 
for the time stated, should be poured into a dish and allowed to 
become thoroughly dry. The mass of dry emulsion is then washed to 
remove all the soluble salts, and is then again dried and redissolved in 
equal parts of ether and alcohol, at the rate of from 20 to 24 grs, to 
thd ounce of solvents. 
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Wellington's Gollodio-Bbomidb Emulsion Formula. 


Pyroxyline 30 grs. 23 gms. 

Ether . . . . . . • • 12 drs. 500 o.o.s. 

Alcohol . . . . . . . . 12 drs. 500 o.o.b. 


To bromise, add 30 gra. (33 gm<i.) bromide ammonium dissolved in 
45 minims (31 o.o.s.) water, to which 4 draohius (170 c.c.s.) of alcohol 
are afterwards added ; 50 grs. (33 gms.) of nitrate of silver dissolved in 
a drachm (4^ c.c.s.) of water Are then added. After washing and 
drying, the pellicle is dissolved in 1} oz. (58 c.c.s.) of ether, and the 
same of alcohol. 

Developer for Collodion Emulsion. 

An excellent developer for collodion emulsion is the following, 
worked out by the Bolt Court School of Photo-Engraving, London : — 

Glycin 190 gra. 17 gms. 

Sodium sulphite 1 oz. 40 gms. 

Potass, carbonate 2 ozs. 80 gms. 

Water to 25 ozs. 1,000 c.c.s. 

Intensifying Solution for Collodion Emulsion. 

Silver nitrate 60 grs. 70 gms. 

Citric acid 30 grs. 35 gms. 

Nitric acid.. .. .. .. 30 minims 35 c.c.s. 

Water 2 ozs. 1,000 o.o.s. 

To each drachm of a three-grain solution of pyrogallio acid add 2 or 
3 minima of the above, and apply until sufficient density is attained. 

Hurl’s Chlor-Bromide Collodion Emulsion. 

Special for Colour Work, 

A.— Silver nitrate 480 grs. 50 gms. 

Hot distilled water . . . . 1 oz. 50 o.o.s. 

Dissolve and add 

Alcohol 2 ozs. 100 o.o.s. 

Nitric acid 6 drops 10 drops 

Shako well, and add to 

4 per cent, collodion • . . . 10 ozs. 500 c.c.s. 

Shake till any precipitated pyroxyline is redissolved) and then add 
in small quantities 

Zinc bromide (pure anhydrous) 307 grs. 32 gms. 

Absolute alcohol 2| ozs. 128 c.c.s. 

shaking between each addition; then add 

Nitric acid 24 minims 1'5 o.o. 

Hydrochloric acid .. 24 minims 1*5 c.o. 

This should be gently warmed before adding to the collodion. 
Allow to stand for twenty-four to thirty-six hours, or till the emul- 
sion appears a greyish-violet by transmitted light, then add 

Zinc chloride (pure anhydrous) . . 77 grs. 3.2 gms. 

or sufficient to convert the whole of the uncombined silver nitrate 
into chloride, which can be tested for with potassium chromate. It 
is advisable to dissolve the zinc chloride In about four times its 
volume of apid. The emulsion should then be precipitated by pouring 

41 
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into plenty of water, the threads oolleoted and shaken up with alcohol 
and drained, and then dissolved in 

Absolute alcohol 10 oss. 500 o.o.s. 

Ether, washed 10 oss. 500 o.o.s. 

Strippinjc Wet Collodion Negatives. 

When the negative is thoroughly dry and cool, flow over with thin 

solution of rubber in benzole, 2 parts pure rubber to 100 parts benzole, 
or ordinary cycle tyre repairing solution thinned down to about the 
consistency of collodion will do. When this is dry, the negative is 
flowed over with ** leather ** collodion. This is prepared by adding a 
small quantity of castor oil to plain collodion. A good formula is as 
follows : — 


Celloidin . . 

. . . . ^ oz. 

2 gms. 

Ether 

. . S ozs. 

50 c.c.s. 

Alcohol 

. . 5 ozs. 

50 0 c.s. 

Castor oil . . 

. . . . i oz. 

2 c.c.s 


When the collodion on the negative is dry (and the drying can be 
hastened by heat) the negative is out round the edges with ajcnife 
and placed in a dish of cold water. The film should soon be^in to 
loosen at the edges ; if it does not a little acotio acid (up to 10 per 
cent.) may be added to the water. The film is now transferred to a 
piece of paper, and thence to the new support. If the negative is to be 
reversed it is transferred to another piece of paper before being placed 
on its final support. 


PLAIN AND ALBUMEN PAPERS. 


Plain Paper. 

The following are formulas for ** salting and sensitising papers s^ 
as Whatman's drawing papers, pure Bives paper, etc. 

First prepare the plain paper with — 


Ammonium chloride 
Sodium citrate 
Sodium chloride . . 
Gelatine 
Distilled water 


60-80 grs. 14-18 gms. 

100 grs. 23 gms. 

20-30 grs. 4*5-7 gms. 

10 grs. 2 gms. 

10 OZB. 1,000 c.c 8. 




or — 

Ammonium chloride . . . . 100 grs. 23 gms. 

Gelatine 10 grs. 2 gms. 

Water 10 ozs. 1,000 c.c.s. 

The gelatine is first swelled in cold water and then dissolved in hot 
water, and the remaining components of the formula are added. The 
solution is filtered, and, when still warm, the paper floated upon it 
for three minutes and dried. 

The salted paper is sensitised upon a ijeutral 4$-grain silver betbn 
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Platinum Toning Bath. 

Potass, ohloroplatinite . . . 4^ ^s. 1 

Water 10 ozs. 1,000 o.o.s. 

Nitric acid . . 2-3 drops. 5-10 drops* 


Albumen Paper. 

The albumonized paper, as purchased, is sensitized on the following 


silver solution : — 

Silver nitrate 600 grs. 140 gms. 

Distilled water 10 ozs. 1,000 o.c.s. 

The bath is made just acid with nitric acid, requiring three or four 
drops per 10 ozs 

Tonino Baths. 

No. 1.— Gold chloride 1 gr. 0*3 gm. 

Sodium acetate 30 grs. 6 gms. 

Water 8 ozs. 1,000 c.c.s. 

This must not be used till one day after preparation. It keeps well 
and gives warm, rich tones. 

No. 2. — Gold chloride . . . . . . 15 grs. 1 gm. 

Water 4 ozs. 1^ o.c.s. 

Add lime water until a piece of red litmus paper, placed in the solu- 
tion, is turned blue. Then add— 

Calcium chloride, fused . • . . 120 grs. 7*7 gms. 

Water to make 7^ ozs. 115 c.c.s. 


This solution is diluted with 15 times its volume of water to make 
the toning bath ; it can be used over and over again by addition of 
stock solution. 

Pbbsebyative fob Sensitized Albumen Papeb. 

Sensitize the paper in the usual bath, drain well, and when super* 
hcially dry float the back of the paper for twenty minutes on a solu- 
tion of — 

Citric acid 1 oz. 33 gms 

Water 30 ozs. 1,000 c.c.s. 

To Pbevent Blibtebs in Albumen Pbintb. 

^ Before wetting the prints immerse them in methylated spirit, then 
wash and tone as usual 


GELATINE P.O.P. 


Emulsion Formulae. 
Babkeb'b. 

Gelatine (Nelson’s No. 1 and 


Ooignet’s, equal parts) . . . . 175 grs. 

Ammonium chloride .. .. 18 grs. 

Boohelle salts 50 grs. 

Silver nitrate 75 grs. 

Alcohol 4 drs. 

Water 5 ozs. 


80 gms. 

8 gms. 

23 gms. 

34 gms. 

160 o.o.s. 
1,000 o.o.s. 

41 * 
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Heat to 100 degrees F. (38 degrees C.)f and allow to remain at 
this temperature after all is dissolved for ten minutes, after whioh 
proceed iu the usual way. 

Valbnta’b. 


A.— Silver nitrate 

. . 480 grs. 

32 gms. 

Gitric acid 

. . 120 grs. 

8 gms. 

Hot water 

. . 5i ozs. 

160 c.o.s. 

B. — Gelatine 

.. 1.440 grs. 

96 gms. 

Ammonium chloride 

.. 42 grs. 

2*8 gms. 

Water 

. . 24*3 ozs. 

700 gms. 

G. — Tartaric acid 

. . 42 grs. 

2*8 gms. 

Sodium bicarbonate 

. . 21 grs. 

1*4 gm. 

Alum 

. . 27 grs. 

1*8 gm. 

Water 

. . 5 ozs. 

140 c.o.s. 


AUow the gelatine to swell in the water and melt by the aid of 
heat, and add the chloride. Mix B and G at 50 degrees G., and in 
yellow light add A, heated to the same temperature, in small 

S uantities, shaking thoroughly, and allow the emulsion to ripen for a 
bort time at from 40 degrees to 50 degrees G. and then filter For 
matt surface papers the gelatine should be reduced to 750 grs. or 
80 ms. 

!l&e above formula gives vigorous brilliant prints, but for soft 
negatives a harder printing emulsion is obtained by adding from 0 05 to 
0*1 per cent, of calcium bichromate solution ; this can be made by 
dissolving 480 grs. or 25 gms. of pure chromic acid in 4 ozs. or 
100 c.o.s. of distilled water, and adding sufficient pure chalk (calcium 
carbonate) to make the solution cloudy. The solution should then 
be filtered, and the filter washed with distilled water up to 4 ozs. or 
100 C.O.S. 

Beadlb'8. 


Nelson’s gelatine . . 

. . 340 grs. 

112 gms. 

Alum 

. . 15 5 grs. 

5 gms. 

Water 

. . 6| ozs. 

900 c.o.s. 

Rochelle salts 

. . l5 5 grs. 

3*5 gms. 

Ammonium chloride 

. . 11 grs. 

5 gms 

to 50 degrees G., and add — 
Silver nitrate 

. . 115 grs 

37*5 gms. 

Gitric acid 

. . 62 grs. 

20 gms. 

• • • • • • 

. . 1 oz. 

100 0.0.8. 

Procedure in 

P.O.P. Printing. 



Wash prints in several changes of water 'until wash water ceases to 
show milkiness when poured into clean glass measure (time, 10 to 
15 minutes). Tone in gold bath (5 to 10 minutes). Again wash as 
thoroughly as before toning. Fix in:— hypo, 2 to 3 ozs.; water, 
20 ocs., for 10 minutes. Finally wash in running water or frequent 
changes (every 5 or 10 minutes) for 1 to 2 hours. 

Prints can be tooed in a platinum bath instead of in one of gold 
(see formulsB below). The other manipulations remain the same as 
above. The tones are best suited to matt surface paper. 
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Prints can be toned and fixed at the same time In a ** combined *' 
bath (see formulae below). With some baths and papers it is beat to 
wash before toning ; with others it is not necessary. The tones by 
the combined '* method are almost always warmer than by separate 
toning and fixing Also they are somewhat inferior in permanence. 

P.O P. prints may be printed faintly and then developed up to full 
strength (see “Developing P.O.P ’* below). The colour of the de- 
veloped prints 13 usually not pleasing, and it is necessary to tone. 
This is done as a rule in a combined bath. P O.P. to be developed 
must not be exposed to strong light before printing, when loading 
frames or examining prints It must be handled as though it were 
" gaslight ” paper. 

Gold Toning: Baths. 

SULPHOCYANIDB. 

This is the host and most generally used toning bath for P.O.P. 
and yields fine purplish tones. 

Gold chloride 2} grs. 0 3 gm. 

Ammonium sulphocyanide . • 30 grs. 3 5 gms. 

Water 20 ozs. 1,000 c.c.s. 

It is necessary for this and all sulphocyanide baths to ripen. The 
beat method of mixing is to boil the water and to dissolve the gold in 
one half and the sulphocyanide in the other — both scalding hot. 
Then pour the gold into the sulphocyanide in small doses, stirring all 
the time : use when cool. If cold water is used, the mixture should be 
allowed to stand 12 hours. 

Concentrated Sulphocyanide. 

{Buhler's Formula.) 

A. — Distilled water 1 cz. 150 o.o.b. 

Gold chloride 15 gra. 5 gms. 

B. — Strontium chloride . . . . 150 grs. 50 gms. 

Distilled water } oz. 100 o.c.8. 

G. — Potassium sulphocyanide . . 80-150 grs. 25-50 gms 

Distilled water 1| oz. 250 c.c.s. 

Heat B to boiling, and add A (heated to 150 degrees F.) in small 
doses. Bring G to boiling, and allow to cool to 205 degrees F., and 
add the hot mixture of A and B in four or five lots with constant 
stirring; cool and filter. If a precipitate forms, reheat to nearly 
boiling, wash the filter with J oz. (100 c.c.s.) water, and add this latter 
to the total bulk. The bath is diluted with 10 times its volume of 
water for use. 

Formate. 

Gold chloride 1 gr. 0 12 gm. 

Sodium bicarbonate . . . . 2 grs. 0*23 gm. 

Sodium formate 8 gra 0 9 gm. 

Water 20 ozs. 1,000 c.c.s. 

The prints should be immersed in a 10 % solution of salt and water 
before using this bath. 
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Tunobtatb. 


Sodium tungstate. 

30 grs. 

3*5 gms. 

Sodium carbonate. 

Igr. 

0*12 gm. 

Gold chloride 

. 1 gr. 

0*12 gm. 

Water 

. 10-20 ozs. 

500-1,000 0.0.8 

An excellent bath for warm brown tones. 



Thiocarbamide. 


Gold chloride 

4 grs. 

0 25 gm. 

Distilled water 

1 oz. 

25 c.o.s. 

Add, to dissolve precipitate first formed, sufficient of-- 


Thiocarbamide 

90 grs. 

Igm. 

Distilled water 

10 ozs. 

SO C.0.8. 

About } oz. (14 to 15 c c.e 

1 .) will be needed. Next add- 

- 

Citric acid . . 

8 grs. 

0*5 gm. 

and 



Distilled water to . 

35 ozs. 

1,000 c.c.s. 

and finally 



Salt 

160 grs. 

10 gms. 


The prints should be thoroughly washed before as well as after, 
fixing. 

Short Stop for Gold Toning. 

A weak solution of sodium sulphite (5 grs. per oz ) at onoe arrests 
the aotion of a gold toning bath. 

Salt Bath 


A short immersion of prints in the following bath prior to the first 
washing favours even toning and prevents spots and stains from 
rusty tap water : — 

Salt 2 ozB. 100 gms. 

Sodium carbonate . . . . 1 oz. 50 gms. 

Water 20 ozs. 1,000 

If prints are to be toned in the platinum bath the carbonate 
should be omitted. 


Platinum Toning: Baths. 


Phosphoric Acid. 


Potass, ohloroplatinite .. 

4 grs. 

0*45 gm. 

Phosphoric acid (sp. gr. 1*12) . . 

J OZ. (fi.) 

35 c.c.s. 

Water to 

20 ozs. 

1,000 c.c 8. 

CrrBic Acid 


Potass, ohloroplatinite 

4 grs. 

0 45 gm. 

Sodium chloride (salt) 

40 grs. 

4*5 gms. 

Citrioaoid .. 

50 grs. 

5 8 gms. 

Water to . . 

20 OZB. 

1,000 c.c.s. 

Haddon’s Formula. 


Platinum perchloride 


0*2 gm. 

Sodium formate 

100 grs. 

6*5 gms. 

Formic acid 

30 minims 

1*8 c.c. 

Water to 

35 ozs. 

1,000 O.O.8. 
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Short Stop fob Platinum Toning. 

A weak solution of sodium carbonate (10 grs. per oz.) instantly 
arrests the toning action of a platinum bath. 

Fob Black Tones. 

Tone in — (Valonia.) 

Potass, ohloroplatinite . . . . to 10 grs. 0*5 to 2 gm. 

Metaphenylene-diamine . . . . 2^ to 10 grs. 0*5 to 2 gm. 

Water . . 10 ozs. 1,000 c.o.s. 

having first washed the prints well. 

Another method is to print deeply and immerse the prints in — 

Salt 1 oz. 25 gms. 

Sodium bicarbonate . . . . 80 grs. 9 gms. 

Water 20 ozs 1,000 o.o s. 

then wash well and tone in a borax gold bath to a purple red. Again 
well wash and tone in the phosphorio platinum bath. 

Fob Bed. 

(Valenia.) 


Uranium nitrate 10->20 grs. 1-2 gms 

Thiodinamine 90 grs. 10 gms. 

Water 20 ozs 1,000 o.c.s. 


The prints are well washed, finally in water acidulated with acetio 
acid, and then toned. They are afterwards fixed, or can be toned to 
sepia brown in the combined bath. 

Gold-Platinum (One Solution). 


Citric acid 90 grs 10 gms 

Salt.. 90 grs. 10 gms. 

Potass, ohloroplatinite . . . . 4-8 grs. J-1 gm. 

Gold chloride 4-8 grs. i-1 gm. 

Water 20 ozs. 1,000 c.o.s. 


Twice the amount of water may be used if the bath acts too 
quickly. If the proportion of gold to platinum is increased the tone 
is warmer. The prints must be well washed before fixing. 


Combined Baths. 


Valenta'b. 


Hypo 8 ozs. 

Ammonium sulphocyanide . . 1 oz. 

Lead nitrate 175 grs. 

Alum 350 grs. 

Water to 20 ozs. 


400 gms, 
50 gms. 

20 gms. 

40 gms. 
1,000 c.o.s. 


Dissolve the hypo in the water, add the sulphocyanide, then add 
the alum dissolved in a little water, and also the lead, and add to 
the hypo. Heat the mixture to 120 deg. F. for ten minutes ; allow to 
60 ol. For use take — 


Stock solution (as above) . . 10 ozs. 100 o o.s. 

Water . . 10 ozs. 100 c.c.s. 

Gold chloride (from stock sol.), . 3} grs. 0*23 gm. 
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Alkaline Toning and Fixing Bath. 


Gold chloride 2 grs. 0*23 gm. 

Lead nitrate 10 grs. 1 2 gm. 

Chalk ^ oz. 25 gms. 

Hypo 4 ozs. 200 gms. 

Water 20 ozs. 1,000 o.o.b. 


Shake the solution well, allow to settle, and use the clear portion. 
If prints tone too quickly, under 10 minutes, in the combined bath, 
it is best to pass them afterwards through a plain fixing bath. 

Reducer for Over- Printed Proofs. 


A. — Ammonium sulphocyanide 10% sol. 

B. — Potass, ferricyanide 10% sol. 

A, 5 ozs. ; B, ^ oz ; water, 24 ozs. 


This is used on the prints after toning, fixing and well washing out 
the hypo in the usual way. 

Developing: P.O.P. 

Direct Process with Acid Developer. 


Hydroquinone 16 grs. 18*5 gms. 

Citric acid . . . . . . . . 40 grs. 4*6 gms. 

Sodium acetate 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.o s. 


Immerse the dry prints in the developer, and, after development, 
wash in plenty of water for ten or fifteen minutes, then tone in the 
usual way. 

Pyro (Blackloclf). 

A. — Pyro 40 grs. 4*6 gms. 

Tartaric acid 40 grs. 4*6 gms. 

Water . . 20 ozs. 1,000 o.c.s. 

Will keep three or four weeks. 

B. — Potass, bichromate . . . . ^ gr. 0*009 gm. 

Water 16 ozs. 1,000 c.c.s. 

B is best made up from a stock solution of 1 gr. per ounce, adding 
^ dr. of it to 16 ozs. of water. To develop, mix equal parts of A 
and B. 

Six or seven inches of magnesium ribbon burnt close to the frame, 
will suffice for the exposure. 

The fixing bath is 


Hypo 3| ozs. 160 gms. 

Lead acetate 200 grs. 23 gms. 

Water 20 ozs. 1,000 o.c.s. 


in which the prints lose very little. 

Paget “Bromide” Pbocebb. 

The prints are immersed in 10 per cent, potass bromide solution for 
five or ten minutes, washed and developed with the following 

A. — Hydroquinone 40 grs. 4*5 gms. 

Sodium sulphite 160 grs. 18 gms. 

Witter to ,, ,. ,, 20 ozs. 1,0W 0 . 0 , 8 , 
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'Potass, bromide . . 

. . 2^ ozs. 

125 gms. 


Sodium carbonate 

. . 2 ozs. 

100 gms. 


Water to 

. . 20 ozs. 

1.000 c.c.s. 

0 .- 

-Potass, cyanide . . 

. . i oz. 

25 gms. 


Water 

. . 20 ozs. 

1,000 c.c.s. 


For average negatives, mix: — A, ^ oz.; B, 1 oz. ; C, 20 minims ; 
water, } oz. 

For flat negatives (greater contrast), A, 3 drs. ; B, 1 oz ; water, 
5 drs. 

For hard negatives (soft results). A, 7 drs. ; B, 1 oz ; water, 1 dr. 

The cyanide solution is used as above m quantity sufficient to keep 
the backs of prints clean. 

Glazing: P.O.P. 

Polish for Squergeeinq Glabses 

A polishing medium to be applied to glass or ferrotype before 
squeegeeing the print is — 

Beeswax 20 grs 45 gms. 

Turpentine 1 oz. 1,000 c.o.s. 

or 

Spermaceti wax 20 grs. 45 gms. 

Benzole 1 oz. 1,000 c o.s. 

a few drops of which are rubbed on with a piece of flannel, and the 
glass afterwards polished with silk rag or chamois leather. 

Ekambii Collodion. 

Soluble gun cotton . . . . 50 grs. 14 gms. 

Alcohol 4 ozs. 500 c.c.s. 

Sulphuric ether 4 ozs. 500 c.o.s. 

Glass plates cleaned with French chalk are coated with the above, 
and, as soon as coating has set, slipped under prints which are waiting 
face down in water. Prints are withdrawn and squeegeed. When 
half dry they are given a backing paper and finally stripped ofl. (For 
both gelatine and collodion prints.) 


COLLOD10=CHLORIDE P.O.P. 


Emulsion Formula. 


1. — Strontium chloride 

(Valenta , 

154 grs. 

10 gms. 

Lithium chloride 


77 grs. 

5 gms. 

Water 


500 minims 

30 c.c.s 

Alcohol (absolute) 


930 minims 

55 c.o.s. 

2. — Silver nitrate 


400 grs. 

20 gms. 

Water 


500 minims 

30 o.o.s. 

Alcohol 


1,000 minims 60 o.o.s. 

3. — Citric acid . . 


77 grs. 

5 gms. 

Alcohol 


675 minims 

40 0.0.8, 

Glycerine . . 


92 grs. 

6 gms. 
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In a bottle capable of holding 1,000 parts pour 350 parts of 3 per 
cent, collodion and add gradually 15 parts of No. 1. Then in the dark 
room add almost drop by drop 60 parts of No. 2, shaking well after 
each addition ; then add 50 parts of No. 3 and 50 parts of ether. 
This collodion is suitable for normal negatives, but more contrast can 
be obtained if 0*1 to 0*4 per cent, calcium chromate solution is added. 
By reducing the amount of pyroxyline in the above formula the 
emulsion is more suitable for matt surface paper. (See ** Gelatine 
P.O.P -) 

Procedure in C.C. Printing:. 

Prints are washed in changes of water until latter is free from milki~ 
ness, and then toned either with gold or platinum, but most usually 
and for the best warm black tones, first in gold and then (after washing 
in platinum. They are then again welhwashed and fixed like gelatine 
P.O P. prints. G.G. prints as a rule do not yield the best results in the 
combined bath. G.G papers are not suitable for the “development 
process described under Gelatine P.O.P. 

(lold- Platinum Toning:. 

For Black Tones, 

The following is the usual practice in toning collodion prints : — 

Wash in several changes, and tone the shadows to a brown (wh 
seen by transmitted light) in the following : — 


Borax 90 grs. 10 gms. 

Gold chloride 2 grs. 0*2 gm. 

Water 20 oss. 1.000 c.c.s. 


This bath is ready within a few minutes of mixing. It is con- 
veniently made just before washing the prints. The quantity of borax 
is adjusted to the working. If the lighter tones disappear, add more 
borax ; if the prints lack brilliance, add gold. After a ten-minute 
wa^, transfer to the platinum bath, which may be strong or weak, 
the only difierence being thao a larger number of prints may be treated 
together in the weaker bath. 

Stock solution 

Potass, chloroplatinite . . . . 30 grs. 7 gms. 

Phosphoric acid (specific gravity 
1*12) 5 drs. 30 o.c.s. 

Water to make 20ozs. 1,000 c.c.s. 

This may be made up to 60 ozs. at once, or added little by little 
o water, as the prints are passed through a few at a time. 

The prints are next washed in about eight changes of water (to the 
fifth or BO of which it is well to add a little bicarbonate of soda to 
neutralise traces of acid) before fixing. 

Gold Toning: Baths. 


Bobax-Acstate. 

Borax 90 grs. 10 gms. 

Sodium acetate 90 grs. 10 gms. 

Gold chloride 2| grs. 0*3 m. 

Water 20 ozs. 1,000 o.o.b. 
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SULFHOCTANIDE. 


Ammonium sulphocyanide 

. . 90 grs. 

10 gms. 

Gold chloride 

.. 2Jgrs. 

0*3 gm. 

Water 

For bluish-black tones. 

. . 20 ozs. 

1,000 c o.s. 

Sulphocyanide- Agetatb . 


Ammonium sulphocyanide 

. • 35 grs. 

4 gms. 

Sodium acetate .. 

. . 1 oz. 

45 gms. 

Gold chloride 

. . 5 grs. 

0*6 gm. 

Water 

. . 20 ozs. 

1,000 C.O.S. 


Is made up one hour before using, preferably from stook solutions 
of the substances. With sodium tungstate, instead of the acetate, 
gives fine chestnut tones. 

The maker’s formula) should be studied in connection with the 
above baths as papers difier considerably in the quantity of gold 
required in the toning solution. 

Platinum Toning: Baths. 

The phosphate formula given above under Gold Platinum Toning ” 
is suitable for the production of the warm brown and sepia tones, 
which are given by the platinum baths alone. Others are : — 


Citric acid 

45 grs. 

5 gms. 

Potass, chloroplatinite . . 

4 grs. 

0*5 gm. 

Water 

20 ozs. 

l,00o c.o.s. 

Lactic acid (specific gravity 1 21) 

25 grs. 

3 gms. 

Potass, chloroplatinite . . 

4 grs. 

0*5 gm. 

Water 

20 ozs. 

1,000 c.o.s. 


Salt-Bicabbonatb Bath. 

The following is used between washing and toning with the 
platinum bath as a means of removing free silver, and bringing the 
prints into a state of regular neutrality ; — 

Salt i oz. 25 gms. 

Sodium bicarbonate . . 45 grs. 5 gms. 

Water 20 ozs. 1,000 o.o.b. 

Toning: Baths for Various Warm Tones. 

F<3r Warm Sepia Tones, 

The prints are washed in three changes of warm water and placed 


in:^ 

Ammonia 1 dr. 6 o.o.8. 

Warm water 20 ozs. 1,000 c.o.s. 


until they become lemon yellow. They are then again washed in 
three changes of water and toned for al^ut one minute in the gold 
borax bath above. 
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For Bed Chalk Tones, 

The prints are washed in a couple of changes of water and placed for 
about half an hour (until they become orange-yellow) in : — 


Salt 1 oz. SOgms. 

Water 20 ozs, 1,000 c.o.s. 


After which they are washed for about one minute and toned, for a 
few seconds only, in the borax bath aboYO. 

For Violet Tones, 

Print deeply from the negatives and tone until the colour desired 
is reached in : — 

Hydrochloric acid . . . . 6 ozs. 300 o.c.s. 

Gold chloride 10 grs. 1*2 gm. 

Water to make 20 ozs. 1,000 c.c.s. 

After which wash thoroughly and fix in 5 per cent. hypo. Less acid 
in the above bath tends to bluish-violet, more to violet purple. 

Combined Baths. 

Collodion papers, although not generally suitable for use with the 
combined bath, may in tome cases be toned in it. The Valenta 
formula (see Gelatine P.O.P." above) is suitable, also the following 
(Kurz) ; — 


Water 

20 ozs. 

1,000 c.o.s. 

Hypo 

5 ozs. 

250 gms. 

Ammonium sulphooyanide 

240 grs. 

28 gms. 

Alum 

70 grs. 

7 5 gms. 

Citric acid 

70 grs. 

7*5 gms. 

Lead nitrate 

90 grs. 

10 gms. 

Lead acetate 

90 grs. 

10 gms. 

Gold chloride 

3i gre. 

0*4 gm. 


is turbid when first made, but clears after a few days. 

BROMIDE AND QASLIQHT 
PAPERS. 

Procedure , — Bromide paper must be handled in yellow or orange 
light : gaslight can be worked in weak day or artificial light. Bromide 
papers develop in from two to five minutes, whilst many (but not all) 
gaslight papers develop in a second or two. Apart from these 
distinctions the general working of the two classes of paper is the 
same, viz., exposure which has no visible effect on the paper ; develop- 
ment ; a brief rinse ; fixing in ; —hypo, 3 to 4 ozs.* water 20 ozs. ; 
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and thorough washing in running water or frequent changes, say for 
one hour. 

The following developers are a few only of the standard. TIm 
makers' formula should be consulted. 

Amidol. ^ 

Sodium sulphite 650 grs. 74 gms. 

Potass, bromide 10 grs. 1 2 gm. 

Water 20 ozs. 1,000 o.o.s. 

When dissolved add — 

Amidol 50 grs. 5*7 gms. 

This developer will not keep more than three days. 

See also the formula given under ** Negative Developers.” 

The most convenient and economical method of using amidol 
developer for bromide papers is to make up a 10 per cent, stock 
solution of sodium sulphite, and add 5 grs potassium bromide to each 
10 ozs. solution. For use add 4 grs. dry amidol to each ounce stock 
solution, and dilute with an equal bulk of water. 

Eikonog^en - Hy droquinone. 

(See under ” Developers and Development.”) 


Metol. 


A. — Metol 


100 grs. 

11*5 gms. 

Sodium sulphite . . 


2 ozs. 

100 gms. 

Potass, bromide . . 


12 grs. 

1*4 gm. 

Water 


20 ozs. 

1,000 c. 0 . 8 . 

B.'—Potass. oarbonate . . 


2 ozs. 

100 gms. 

Water 

. . 

20 ozs. 

1,000 0 o.s. 


For use take 3 ozs of A and 1 oz. of B. 

For gaslight papers use half thn quantity of water in above 
tormula. 

Metol- Hy droquinone. 


Metol 8 grs. 1 gm. 

Hydroquinone 30 grs. 3 5 gms. 

S^mm sulphite $ oz. 37*5 gms. 

Sodium carbonate . • . . } oz, 37 5 gms. 

10% solution of potass, bromide 20 minims 2*5 c o.s. 
Water •• .. •• •. 20 ozs. 1,000 o.o.s. 

For gaslight papers make up above formula with 10 obb. of water. 

Rodinal. 

Boding •• .. .. 100-150 minims 6-9o.o.s. 

Water . • • • • • . • 10 ozs. 300 o.o.s. 


10% solution of potass, bromide 20 minims 1 e.o. 
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Ortol. 

A. —Ortol 120 grs. 14 gms. 

Potass, metabisulphite . . . . 60 grs. 7 gms. 

Water 20 ozs. 1,000 o.o.s. 

B. — Sodium sulphite 4 ozs. 200 gms. 

Potass, carbonate 1 oz. 100 gms. 

Potass, bromide 20 grs. 2*3 gms. 

Water . . . . . . . • 20 ozs. 1,000 c.o.s. 

Use equal parts of A and B. 

For gaslight papers use half the quantity of water given in this 
formula. 

Ferrous Oxalate. 

A. — Sulphate of iron . . . .r . . 5 ozs. 250 gms. 

Sulphuric acid 30 minims 3 c.c.s. 

Warm water to 20 ozs. 1,000 c.c.s. 

B. — Potass, oxalate (neutral) . . . . 5 ozs. 250 gms. 

Potass, bromide 10 grs. 1*2 gm. 

Warm water to 20 ozs. 1,000 c.c.s. 

For use add 1 oz. of A to 4 ozs. of B, not vice versd. 

After development and without washing, immerse the prints for 
two minutes in acid bath, pour off and repeat. 

Acid Bath. 

Glacial acetic acid . • . . 1 dr. 6 c.c.s. 

Water 20 ozs. 1,000 c.c.s. 

Then wash thoroughly to remove last trace of acid. 

Clearing: Bath* 

To remove yellow stain from bromide prints, the following is 
suitable : — 

Alum (saturated solutioii) . . 10 ozs. 1,000 o.o.s. 

Hydrochloric acid . . . • 3 drs. 40 o.o.s. 

Reducer for Bromides. 

Over-developed prints are best treated in a weak iodine-cyanide 
reducer made from (A) 10% solution of iodine in potass, iodide and 
(B) 10% potass, cyanide solution. Take .* — 


A. 30 minims 2 0.0.9. 

B. 10 minims 0 6 c.o. 

Water . . . • 2 ounces 60 o.o.s. 


Adding more of A and B if necessary. 

Strong: Prints from Plat Neg:atives. 

The prints are fully exposed and over-developed, fixed and washed. 
They are then placed in the foUowing iodine bath until whites are 
strongly blue, and then fixed for five minutes. 
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loDiNS Bath. 


Potass, iodide 30 grs. 7 gms. 

Iodine 3 grs. 0 7 gm. 

Water . . . . . . . . 10 ozs. 1,000 o.c.s. 


If not sufficiently lightened, the print may be washed and the 
process with bleaching bath and hypo repeated. 

Stress Marks on Bromides. 

Avoid rubbing paper against other sheets in boxes or packets, and 
against negative or mask In cutting up large sheets, use shears on 
open shoot, not knife, etc . which rubs on emulsion surface. Have 
developer water-clear, free from sediment and any floating dirt Use 
plenty of developer. 

Addition of from 40 to 60 minims of 10 per cent, solution of potass 
cyanide to each 10 oxs. of developer will avoid stress marks in many 
oases, or a developer may bo made up as follows . — 


Soda sulphite 


50 gms. 

Water 


1,000 c.c s. 

Potass bromide 

.... 2 grs 

0 23 gm 

Amidol 


4 0 gms 

Potass, cyanide 


0*23 gm. 


If stress marks occur, they can usually be removed by gently rubbing 
each print with a soft rag as soon as it has had a minute or so in the 
wash-water. A further aid to removal is a solution of borax, i oz ; 
water, 20 ozs. ; methylated spirit, 5 ozs., rubbed over with soft rag or 
cotton wool. 

Hypo-Alum Toning. 

The following is a method (much used on the commercial scale) for 
toning bromide prints to a warm purplish sepia . — 

Hot water 20 ozs. 1,000 c.c.s. 

Hypo 2i ozs. 125 gms. 

Dissolve and add- - 

Alum i oz. 25 gms. 

This mixture should not be filtered, and it works better as it 
becomes older ; it may be strengthened from time to time with a little 
fresh solution. 

The best results are obtained by keeping the bath hot, or as warm as 
the emulsion will stand, say 100 to 120 degrees F. In this bath prints 
will tone in 30 to 40 minutes. When this toning bath is to be 
employed, the use of the alum bath after fixing is absolutely essential. 
Moreover, the prints should not, in this case, be subjeoted to a pro- 
longed washing, but should onlv be slightly rinsed before being dried 

A new bath tends to reduce the prints rather more than an old one. 

When toned the prints should be placed in a tepid solution of — 


Water 70 ozs. 1,000 o.o»b. 

Alum 2 ozs. 30 gms. 


and then washed thoroughly. 
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Sulphide Toninsr- 

Of the many methods of produoing sepia to warm brown tones on 
bromide or gaslight the following is the best and most reliable. Prints 
require to be well washed from hypo before being put into the 
bleacher. In summer, or in places where the water supply has a 
softening action on prints, it is well to fix them in a fixing-hardening 
bath. (See “ Fixing.”) 

Blxacheb. 

Ammonium bromide • . • • 100 grs. 11 gms. 

Potass, ferricyanide . . . . 300 grs/ 35 ems. 

Water 20 ozs. 1,000 o.c.s. 

Sulphide Bath. 

It is best to keep the sulphide in strong, 20 per cent., solution ; a 
weak solution does not keep well. Use the pure white sulphide, dis- 
solving 4 ozs. in water and making up to 20 ozs 

To make the working sulphide Wh, mix : — 

Stock 20% sulphide solution 3 ozs. 

Water to make 20 ozs 

The prints are treated for two or three minutes in the bleacher — 
that is, until the picture becomes faint brown in colour. If any b ack 
is left at the end of two minutes it is a sign that the bleacher (which 
may be used repeatedly) is becoming exhausted. 

Binse in clean water for balf-a-mmute to one minute. Longer 
washing at this stage does no good and may lead to impaired tone. 

Transfer to sulphide bath, where prints should darken to the full 
brown or sepia in a second or two. 

Throw away the sulphide bath after the day’s use. Stale spoilt 
sulphide solution is the most frequent cause of bad tones or of 
refusal of prints to darken m the sulphide bath. 

Finally wash for half-an-hour m running water. 

The results by the sulphide process are quite permanent. 

Blue stains in spots and patches, on sulphide-toned prints are due 
to iron, cither as rust in the tap-water, or as impurity in alum. Fit 
a flannel filter to the tap and use pure alum. Wiping with cotton- 
wool saturated with strong hydroohlorio acid will slowly change the 
stain to yellow which washes out in water. But it is a rather risky 
remedy. 

Sulphide- toned prints of bad o^lour or insufficient depth can bo re- 
treated, eg., by bleaching in; — copper bromide, 130 grs. ; sodium 
bromide, 2} ozs. ; water, 10 ozs. This is ui>ed in the dark-room, the 
bleached print taken into davlight and re-deveh ped with amidol or 
other clean developer, after which it may be retoned. 

Permanganate Bleach Process. 

(T. B., OreenalVs formula.) 

This process allows of prints being toned after a very brief rinse 
from the fixing bath ; also it requires no washing (or only the briefest) 
be ween bleaching and sulphiding. 
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Bleacheb. 

A. — Hydrochloric acid B.P. Sl‘8% . . 3 ozs. 150 c.c.b. 

Water to make 20 ozs. 1 000 c.e.i. 

B. — Potass, permanganate . . • . 40 grs 4 5 gms 

Water 20 ozs. 1,000 o.o.s. 

Both A and B keep indefinitely when well stoppered. 

To make the bleacher, mix in order given ’.—Water, 6 ozs. ; A, 1 oz. ; 
B, 1 oz. Cost of working mixture is about Jd. per 20 ozs. If punts do 
not blea h completely, throw bleacher away and mix fresh. Any 
brown stain disappears in the sulphide bath^ which should be of 
strength 1 gr. per oz. made up from strong solution. 

If, by using more of A or B than directed above, there is any 
brown «tain on sulphided prims, a bath of Oxalic acid, J oz. ; water, 
50 ozs., with a few crystals of soda sulphite dissolved in it, will at* 
once remove them 

Copper Toniiifi:. 

This process yields a range of tones from warm black to red chalk, 
the warmth of tone increasing as the solution acts on the print. The 
process does not intensify the prints ; it is cheap and the results are 
permanent 

A. — Copper sulphate bu grs. / gms. 

Potass, citrate (neutral) . . . . 240 grs. 28 gms. 

Water 20 ozs. 1,000 o.o s. 

B. — Potass, ferricyanide . * • . 50 grs. 6 gms. 

Potass, citrate (neutral) . . • . 240 grs. 28 ems. 

Water 20 ozs. 1,000 o.o.s. 

Use equal parts of each. If prints arc pinkish in the high-lights, 
use more citrate in the A or B solution. 

Platinum Toning:. 

Not for Gaslight Prints, 

Potass, chloroplatinito . . . . 12 grs. 0 8 gm. 

Mercuric chloride 6 grs. 0*4 gm. 

Citric acid 54 grs. 3*4 gms. 

Water . . . . • • • . 6 ozs. 170 c c.b. 

This bath should be made up fresh for use from stock solutionB. 
Gives warm sepia tones, with slight staining of high-lights. For cold 
sepia tones and absence of staining add 30 minims 10 per cent* 
solution potassium bromide to above. Wash well after toning. 

Uranium Toning:. 

This old method yields brown to reddish tones. It intensifies the 
prints, and the results often prove impermanent. 

A. — Uranium nitrate 90 grs. 10 gms. 

Water .. .. .. .. 20 ozs. 1,000 o.c.s 

B. — Potass, ferricyanide . . . . 90 grs. 10 gms. 

Water 20 ozs. 1,000 c.c.b. 

Use equal parts of A and B, and add 20 minims of glacial aoetio 
acid to each ounce of mixture. The prints must be free from hypo. 
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After toning wash in several obanges of still water till the high-lights 
are clear. Washing in running water will remove the toning in 
patches. Citric acid (10 gra. per oz.) or oxalic acid (5 grs. per os.) 
instead of acetic is an aid to pure whites. 

As a means of rendering uranium-toned prints permanent, it is 
recommended to fix the toned prints for five minutes in hypo, J oz ; 
potass, metabisulphite, 70 grs. ; water, 20 ozs. 


Green Tones. 


(H. E, Smith's foi mula without scheduled jioisons.) 


A. — Potass, ferricyamde 

Water, distilled 

B. — Vanadium chloride stock solution 

Ferric ammonium citrate (green 

scales) » 

Soda citrate neutral (Merck) 
Ammonium chloride 
Hydrochloric acid, strong pure. . 
Water distilled 


180 grs. 

2 gms. 

20 

ozs. 

100 c.c B. 

3i drs. 

4 c.c s. 

45 

grs 

1 gm. 

24 

ozs. 

25 gms. 

90 

gra. 

2 gms. 

14 

ozs. 

14 c c.s. 

10 

ozs. 

100 c c.s. 


The stock vanadium solution is made by mixing I oz. of vanadium 
chloride, as purchased (Merck’s syrupy) with 5 drams (12 c c.s ) of 
strong hydrochloric acid and then adding distilled water to make 
2 ozs. 90 minims (62 c.c.s.) in all. 

In making up the B solution, first add the hydrochloric acid to the 
vanadium solution. Then dissolve the ferric citrate, soda citrate, and 
ammonium chloride in the 10 ozs. (100 c.c.s.) water and mix the two. 
Solution should be dull mauve blue ; not green— until mixed with A 

Both A and B solutions will keep for months at least. 

To mix the toning solution, take, 1 part A with 4 parts water , and, 
separately, 1 part B with 4 parts water. The two weak solutions when 
mixed together form the toner. 

Prints tone in from 4 to 8 minutes. Bock constantly, then wash m 
5 changes of water, each of 2 minutes, give a bath of hydrochloric acid 
(1 part in 50 parts water) for 2 minutes, and finally wash for 15 
minutes in 7 or 8 changes of water. 

Prints should be of the ordinary depth. The green tone is per- 
manent. 


Blue Tones. 

10% solution ferric ammonium 

citrate 2 ozs 10 o.e.s. 

10% solution potassium ferri- 

cyanide 2 ozs. 10 c.c.s. 

10% solution acetic acid.. .. 20 ozs. lOOo.cs. 

The well-waited prints are immersed in this bath until the desired 
tone is given. Then well wash until high-lights are clear. This bath 
inteiuiiflM the Image. 
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Gold Toning. 

This process oonsiderably improves the colour of greenish or rusty 
black prints, and if allowed to act for some time bluish tones are 
obtained. 

Ammonium sulphocyanide . . 30 grs. 2 gms. 

Chloride of gold 2 grs. 0*13 gm. 

Boiling water 4 ozs. 110 o.o.s. 

Use as soon as cool. Place the wet print face upwards on a sheet 
of glass, squeegee into contact, blot oS superfluous moisture, and 
paint the above bath on with a broad flat brush ; when the desired 
tone is reached wash well and dry. 

« « * « « 

Practically all the above toning solutions can be employed for • 
antern plates. 

Line Drawings from Bromide, Qaslight, or 
P.O.P. Prints. 

After outlining the subject in waterproof Indian ink, bleach out 


the image in — 

Thiocarbamide 240 grs. 25 gms. 

I^itrio acid 4 drs. (fl.) 25 o.o.s. 

Water 20 ozs. 1,000 o.o.s. 

Or in — 

Iodine sol. (10 per cent, in potass. 

Iodide sol.) 30 minims 6 o.o.s. 

Potass, cyanide (10 per cent. sol. 

in water) 5 minims loo. 

Water 1 oz. 100 o.c.s. 


THE CARBON PROCESS. 


Procedtire.-^Tissue, t.e., paper coated with a mixture of gelatine and 
pigment colour, is made sensitive by immersion in bichromate solu- 
tion, dried, and printed under the negative by daylight. As the colour 
of the tissue hides the eflect of light, the printing is done by aid of an 
aotinometer. 

The effect of the light is to render the gelatine insoluble— deeper 
down into the tissue, the greater the action. “ Development ’* eonsists 
in dissolving out in warm water the tissue which remains soluble, 
As a skin of insoluble tissue is formed over the whole top surface of 
the print, the coating is first transferred (face down) on to a fresh 
support. To do this, the exposed tissue is soaked in cold water along 
with a sheet of (gelatine-coated) transfer paper, the two squeegeed 
together, put under pressure for about 20 minutes, and then placed in 



650 


THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, [1916 

hot water. The original support of the sensitive surface is stripped 
off, leaving the tissue with its face (the insoluble side) on the transfer 
paper. The soluble gelatine can be then dissolved away (developmentb 
carrying the pigment with it, and the prints are finally passed througn 
an alum bath, washed and dri^d As this transference of the print to 
a new support causes the picture to appear reversed as regards 
right and left, it is necessary (where this is an objection) to transfer 
first on to a ** temporary support,** and from this again on to the 
*' final support " for development. 

5ensiti5ingr Solutions. 

Potass, bichromate • • . • 1 oz. 35-50 gms. 

Water 20-30 ozs. 1.000 c.c.s. 

Liquor ammonia (0*880) . . . . 60 minims 6 c.c.s. 

A longer immersion in the weaker solution is practically equal to 
a shorter one in the stronger bath. 

If the tissue is squeegeed on a glass plate after sensitising, the degree 
of squeegeeing (light or heavy) also modifies its sensitiveness by remov- 
ing more or less of the solution. If the tissue be squeegeed on to a 
ferrotype plate, and allowed to dry upon it, the drying may be done in 
the light of an ordinary room. The face of the tissue is then protected 
from light, dust, and Injurious vapours. 

The following has been recommended : — 


Potass*, bichromate . . . . 1 oz. 20 gms. 

Water 50 ozs. 1,000 c.c.s. 

Citric acid } oz. ' 5 gms. 

Liquor ammonia q.s. to change tint of solution 

to lemon yellow. 


This bath is suitable for thin negatives, i.c., those lacking in 
contrasts, and the tissue sensitised in it will keep longer than that 
sensitised in the former solution. The tissue, however, is much less 
sensitive, and with vigorous or contrasty negatives, such as are best 
suited for carbon work, it is apt to yield prints that are hard, through 
the washing away of the more delicate tones in the development. 

Fixing ob Habdjdning Bath. 

1 oz. 50 gms. 

20 ozs. IfOOO c.c.s. 

Waxing Solutions. 

Fob Gabbon Prints, ob fob Bbmoving CoIiLOdion Films. 

No. l.^Beeswaz 20 grs. 10 gms. 

Benzole rect. No. 1 . . . . 4 ozs. 1,000 c.c.s. 

Fob Flxzzbls Supports (Autotyfs). 

No. 2.<«-Yellow resin 180 grs. 42 gms. 

Yellow beeswax . . . . 60 grs. 14 gms. 

Beotifled spirits of turpentine 10 ozs. 1,000 c.c.s. 


Alum 

Water 
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Gelatine Solutions. 

For transferring carbon piotnres from flexible support to ivory, opal, 
glass, &o. 

Nelson’s No. 1 gelatine . . . . 1 oz. 50 gms. 

Water 1 pint 1,000 c.o.8. 

Chrome alum, dissolved in 2 ozs. 

(100 o.c.s.) hot water . . . . 12 grs. 1 4 gm. 

For coating drawing-papers for the single transfer process — 

Nelson’s No. 1 gelatine . . . . 1 oz. 50 gms. 

Water 1 pint 1,000 c.c.s. 

Chrome alum, dissolved in 2 ozs. 

(100 0 o.s.) water . . . . 20 grs. 2*3 gms. 

Apply with a brush. 

Nole . — In adding a solution of chrome alum to one of gelatin^, 
both solutions should be at a fairly high temperature, 130 degrees to 
160 degrees F. 

Substratum for Carbon Transparencies. 

Nelson’s No. 1 gelatine . . . . | oz. 37 gms. 

Water 20 ozs. 1,000 c.c s. 

Potass, bichromate . • . . 12 grs. 1*4 gm. 

Well cleaned plates are coated with this and dried, when they are 
fully exposed to light, which will render the coating insoluble. 

To Bemove Bichromate Stains from Fingers, Nails. 

Apply dilute ammonia to the parts until the stains disappear, then 
well wash the hands with warm water and soap. 


THE OIL PROCESS. 

Procedure.— Gelatine-coated paper is sensitised with bichromate, 
printed under the negative, and treated in cold water. The faint 
image has the power of fixing greasy ink. This is applied with a 
brush, usually accentuating or suppressing parts of the subject at the 
worker’s discretion. 

Double-transfer papers, as used in the carbon process or other papers 
(gelatine-coated), sold for the purpose, are sensitised in a solution of 
bichromate of potash of 5 per cent, strength as for carbon printing. 
The citric acid senaiiiser given above under " Carbon ” is very suitable, 
but the most satisfactory method on the whole is the use of a quiok- 
^ymg spirit sensitiser. 

Spirit Sensitiser. 

(Demachy ) 

Prepare 6 per cent, ammonium bichromate by dissolving 1} ozs. of 
this s^t in 25 ozs. of water. 

To make the sensitiser mix at time of use : — 

Stock bichromate solution 1 part 

Alcohol, pure, 90° 2 parts 
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The sensitisor is applied with a flat hog>hair brush, about { oz. 
serving for six 10 x 8 sheets of transfer paper. 

The paper dries in about 18 minutes, and is printed under the 
negative until it shows a brown image as in the platinum printing 
prooess. The detail should show in the high-lights. It is then soaked 
in several changes of water to remove the yellow bichromate (about 
20 minutes), and then soaked for a further time (in a dish of water), 
depending on the thickness of the gelatine coating. An average time 
is 30 minutes; 2 to 3 hours for more heavily coated papers. The 
temperature of the water should be between 65^ and 70^ F., and should 
be kept steady by placing the dish in a place at this temperature. The 
print can be pigmented forthwith, or dried for pigmenting later on. If 
it is dried it requires about an hour’s soaking in water at 65° to 70° F. 
to bring it into the best condition for pigmenting. 


THE BROM OIL PROCESS. 

In this form of the oil process a bromide print or enlargement is 
treated so as to remove the image and at the same time bring the print 
into the same condition as that produced by exposure of sensitised 
paper in the oiJ process. 

C. Welbornc Piper’s Formula. 

The bromide enlargement must be fnlly exposed and developed, 
using a slow-acting amidol developer for preference, and it must 
be thoroughly fixed, washed, and dried. It is then bleached 


in — 

Ozobrome solution 4 parts 

Potash alum, 10% solution 4 parts 

Oitrio acid, 10% solution 1 part 

Water to make .. 20 parts 


It is washed and then immersed in sulphuric acid (1 part to 20 
water) for from 2 to about 5 minutes, again washed by soaking for a 
few minutes, and then fixed for 2 or 3 minutes in — 

Hyno 2 ozs. 

So& sulphite A oz. 

Water to make 20 ozs. 

After this it is washed again and then pigmented hke an ordinary 
oil print. The solutions and washing water used should not be under 
60 deg. or over 70 deg. F., and the preparation of the print should not 
occupy longerthan ^ minutes. 

The ozobrome solution used is that specially supplied for bromoil by 
the Ozobrome Company. 

The above is the prooess originally published by Mr. Welbome Piper, 
and is still as reliable a meth^ as any. For alternative bleachers, &c., 
which have been proposed, see ** Epitome of Progress,” B J.A., 1909, 
p. 618 ; 1910, p. 571 ; 1911, p. 587 ; 1912, p. 628 ; 1913, p. 672 ; 1914, p. 
671, and under ” Bromoil” in the present volume. 
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Pigmentlns: Oil and Bromoil Prints. 

The bniiBli chiefly used is tihe pied de biche, or hare’s ifoot, of 
dome shape {Fig. 1). 

In dabbing on pigment, rest elbow on table, press bristles at toe 
of brusth on paper, and bend and spread a little before heeli 
oomes down (Fig. 2). 



Anoth«*r touch is to hold bmaih lightly between first two fingers 
and t'humt), lower bruslh on to print, and dab four or five times a 
seoond, the brush hardly leaving surface (Fig. 3). 

Or hold brush (firmly) lower down (Fig. 4). 

And apply vigorously, with slight dragging action, from heel to 
toe for strong effects (Fig. 6). 

In ** hopping,” hold brush on wire and apply in taps, coming an 
inich or so troon pnnit each stroke (Fig. 6) ; hghtm Ught and 
strengthens dark tones. 


PLATINUM PRINTING. 

In the platinum process, paper is coated with a mixture of sensitive 
iron (ferrio) salts with which are platinum salts. By exposure to light 
the ferric salts become reduced to ferrous salts, and then are able to 
reduce the platinum in the paper as a black or sepia deposit, forming a 
highly permanent print. The ** developer ” in which this takes place 
is a solution by whioh the ferrous salts are brought into a soluble 
state. The developer is used hot or cold, according to the nature of 
the paper and the kind of tone required. 
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Sensitisers for Cold Bath Papers (Hfibl). 

Stock Solutions. 

Standard Iron Solution. — In glass measure about 3 ins. diameter and 
12 ins. high (marked to sho^ a volume of 85 o.o.s.), place 52 gms. 
powdered iron ammonium alum, and add about 20 c.c.s. ammonia 
(0*880) and 20 c.o.s. water. Stir up the alum powder with a glass rod, 
and allow to stand several minutes, with frequent shaking. The 
whole should smell slightly of ammonia ; if it does not a little more 
is added. The measure is then filled with water, the precipitate of 
feme hydroxide stirred up, the glass rod removed, and the ppt. left to 
settle. The clear liquid is poured off, fresh water poured on, and the 
stirring and settling repeated until the solution no longer colours red 
litmuS'paper blue. Powdered oxalic acid (21*5 gms.) is then dusted on 
the ppt., after pouring oi! the last washing water, and (in yellow light 
from this point) stirred in until the mixture clears. It is poured into 
a 100 c.c. measure, and diluted (with rinsings from the cylinder) to 
100 C.O.S. Process occupies three to four hours. 

Load-Iron Stock Solution. — Dissolve lead acetate (10 gms.) in warm 
water (100 c.c.s.), and add oxalic acid (4 gms.) dissolved in a little 
water. A white precipitate of lead oxalate is produced, and is filtered, 
washed, and shaken up, with Standard Iron Solution in proportion of 
1 gm. per 100 c.o.s. Finally, filter. 

Oxalic-Oelatine SoluHan. — Soak gelatine (2 gms.) in water 
(20 c.o.s.), and add oxalic acid gm.). Warm before use. Keeps only 
a day or two. 

Stock Platinum Solution. — Potash ohloroplatinate, 1 gm. ; water, 
6 c.o.s. 

Mercury Citrate Solution. — Dissolve yellow mercuric oxide (1 gm.) 
in water, 20 c.o.s. ; citric acid, 5 gms.. warm and filter. 

BENerriSERB. 

The quantities are for a 20 by 30 inch sheet. Water is added for 
medium (2 to 3 c.c.s.) and for rough (3 to 8 c.c s.) papers. 


A. — Lead-iron solution 4*5 c.c.s. 

Stock platinum solution 3 c.c.s. 

For black tones on gelatine-sized Hives papers. 

B. — Lead-iron solution 4*5 c.c.s. 

Stock platinum solution 3 c.c.s. 

Oxalic-gelatine solution 1 c.c. 


For blue-black tones on arrowroot-sized papers. 

For more brilliant prints 5 to 10 drops of 10% solution of sodium 
ohloroplatinate are aaded to either of the above. 


Sepia Paper Sensitisera. 

Hot Development. 

Standard iron solution 

Stock platinum solution 

Mercuric chloride (1 in 20 solution) . . 
Sodium ohloroplatinate (10% solution) 


6 c.c.s. 

4 c.c.s. 

0*2 to 1 c.c. 

2 to 10 drops. 
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Cold Development. 

Standard iron solution 

Stock platinum solution 

Mercury citrate solution 

Sodium ohloroplatinate (10% solution) 

For rough papers 2 to 4 o.o.s. of water are added 


8 c.e.B. 

4 o.o.s. 

1 to 4 c.e.B. 

2 to 5 drops. 


Procedure in the Platinum Proce&s , — Prints are developed by floating 
for from 15 seconds to 1 minute on a bath, the chief chemical in which 
is always potash oxalate. Without washing, they are placed in a 
bath (No. 1) of 1 in 80 pure hydrochloric acid for 5 minutes, into a 
second bath for 5 minutes, again into a third, and are then washed in 
running water for 15 minutes. Time in all, about half-an-hour. 


Cold Bath Developers. 


Potass, oxalate 2 ozs. 100 gms. 

Potass, phosphate 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.c.s. 

For Sepia Tones on Cold Bath Black Paper. 

A. — Potass, oxalate . . . . . . 2 ozs. 20 gms. 

Water 15 ozs. 150 o.c.s. 

B — Potass, citrate 160 grs. 23 gms. 

Citric acid . . . . . . . 250 grs. 39 gms. 

Mercuric chloride . . . . . . 95 grs. 14 gms. 

Water .. .. .. .. 15 ozs. 1,000 o.c.s. 


Equal parts of A and B, used slightly warm. The prints are after- 
wards fixed in acid baths of one-third the usual strength. 

Another Formula. 


Prepare the following solutions : — 


1. — Potass, oxalate 
Distilled water 


. . 4 ozs. 

. . 16 ozs. 

250 gms. 
1,000 o.c.s. 

2. — Cuprio chloride 
Distilled water 


. . 124 grs. 

. . 8 OZB. 

35 gms. 
1,000 o.c.s. 

3. — Mercuric chloride . . 
Distilled water . . 


. . 1 OZ. 

. . 16 ozs. 

62 gms. 
1,000 o.o.s. 

4.— Lead acetate 

Distilled water 


32 grs. 

. . 4 ozs. 

18 gms. 
1,000 o.o.s. 


Mix 12 parts of No. 1 with 4 parts No. 2, then add 4 parts No. 3 
and 1 part No. 4, and heat till the precipitate first formed is redis- 
Bolved. The solution should be heated to 175 degrees F., and the 
prints developed in it in the usual way and treated to the usual acid 
clearing baths, then immersed in ammonia solution (about 10 minims 
per oz.) for 5 minutes, and washed and dried. 
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Developer for Sepia Paper. 

Hot Bath. 

PotasB. oxalate 2 oeb. 100 gme. 

Potass, phosphate 1 oz. 50 gms. 

Citric acid 180 grs. 20 gms. 

Potass, chloride 90 grs. 10 gms 

Water 20 ozs. 1,000 c.o.i 


Various Platinum Formulas. 

Bbcovebing Oyeb-Expobbd Pbintb. 

Immerse for about two minutes in the oxalate developer. Transfer 
for one second to a bath of 1 to 20 hydrochloric acid. Return to the 
developer, and treat as usual. 

Intxnbifixb fob Platinum Pbintb. 

A. — Sodium formate 45 grs. 100 gms. 

Water 1 oz. 1,000 o.o.s. 

B. — Platinum perchloride 10 grs. 1 gm. 

Water . • • • 1 oz. 45 o.o.a. 

Add 15 minims each of A and B to 2 ozs. of water (3 o.o.s. to 100 

0 C.8.). 

Restoring Yellowed Pbintb. 

Shake up bleaching powder with about five times its weight o 
water, pass through a sieve, and to the portion which passes 
through add a little weak hydrochloric aoia~>enough to give the 
mixture a faint chlorine smell. The solution removes the yellow (iron) 
stain from platinum prints. 

Cleaning Soiled Pbintb. 

Alum (one teaspoonful) is dissolved in about 8 ozs. of water, and 
mixed in a basin with a handful of flour to a cream-like consistency 
This mixture is ap|^lied to the platinum print with a soft brush, and 
washed ofl in running water. 

Platinum Rbbidueb. 

Exhausted developers — and the acid baths if in quantity — are 
mixed in a large iar, with zinc and hydrochloric acid (spirits of salt will 
do). A dirty chalk-like precipitate is accumulated, and the clear 
liquor is thrown away. The platinum is precipitated in the mud, and 
the latter, when enough has accumulated, is sent to the refiners, after 
being drained from water as much as possible on a linen cloth. 

Waste prints, clippings from paper, etc., should be sent as the^r are 
or burnt to an ash in a place free from draught, such as a biscuit tin 
with a row of holes about half way up. They should not be mixed 
with the wet residues, as the two require diflerent treatipeut for the 
extraction of the metal. 
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IRON PRINTING PROCESSES. 


Ferro -Prussiate Sensitiser. 

This ferro-prussiate or “ blue ** paper gives prints of Prussian blue 
oolour from ordinary (brilliant) negatives. From line drawings, plans, 
etc., it supplies copies in white lines on a blue ground. 

A. -^Ferrio ammonium citrate 

(green)* 110 grs. 250 gms. 

Water 1 oz. 1,000 o.o.s. 

B. — Potass, ferrioyanide . . 40 grs. 90 gms. 

Water 1 oz. 1,000 c.o.s. 

Mix in equal parts, keep in the dark, and filter just before use. 

The sensitiser is applied with a brush or sponge. The paper is 
printed until the shadows bronze, and is developed ** simply by 
soaking in one or two changes of plain water. 

Sol/ution for Writing Titles on, removing blue lines from, blueprints, 
etc. — Potass oxalate, 75 grs. per oz. ; 170 gms. per 1,000 o.o.s. 

Brightening the Colour . — Blue prints are improved in colour by a 
final bath of per cent, alum solution, 3 per cent, oxalic acid, or 
1 per cent, hydrochloric acid. 

The Kallitype Process. 

Paper, sensitised as below, is printed to a semi-visible image, like 
platinum paper. It yields prints from black to sepia, according to the 
developer. If prints are fixed in a mixture of hypo and ammonia, the 
results appear to be permanent. 

SxNsrriBBB. 

Ferric oxalate (Merck pure and 


fresh) 20% sol 1 oz. 

Ferric potass, oxalate, 1 : 16 sol . h oz. 
Oxalic-ammonia sol. as below 30 minims 

Potass, bichromate, 1 : 16 sol. 4 drops 
Silver nitrate 36 grs. 


The oxalic-ammonia solution is : — Oxalic acid, 240 grs. ; ammonia, 
*880, 100 minims ; water, 4 ozs. 

Paper thus sensitised yields prints of full gradation and half-tone 
from ordinary negatives, such as print well in P.O.P. For flat 
negatives further bichromate solution may be used in the developer. 

* It the ordinary brown citrate be used, the formula should contain 80 grs 

188 gms.), and the ferrioyanide should be increased to 60 grs. (137 gms.). 




^58 THB BRITISH JOtlRNAL PtiOTOGtAPlIIC ALMAlfAC, [1015 


Dhyblopbbb. 
Far Black Tones. 


Borax 2 ozs. 100 gms. 

Roobelle salt 1* ozs. 75 RmB. 

Water 20 ozs. 1,000 o.c.s. 


Potass, bichromate sol. (1%) . . 15-18 dra. 90-115 o.o.s. 


For Purple Tones. 


Borax i oz. 28 gms. 

Bocbelle salt 2 ozs. 100 gms. 

Water 20 ozs. 1,000 c.c.s. 


Potass, bichromate sol (1%) .. 15-18 drs. 90-115 c.o.s 


For Sepia Tones. 

Rochelle salt . . . . . . 1 oz. 50 gms. 

Water .. 20 ozs. 1,000 c.c.s. 

Potass, bichromate sol. (1 %) .. 8-10 drs. 50 GOo.c s. 

Prints are allowed to remain in either of the above developers for 
from 15 to 30 minutes. 

For Black Tones. 


Sodium acetate . • . . . . 3 ozs. 150 gms. 

Water 20 ozs. 1,000 o.c.s. 


Prom this developer prints must be passed into a bath of potass 
oxalate (15 %) before fixing. 


Fixing Solution. 

Hypo 1 oz. 200 gms. 

Ammonia (0*880) . . . . , 120 minims 12 c.o.s. 

Water 20 ozs. 1,000 o.o.s. 

Prints are left in this for at least 10 minutes. 


Sepia Paper. 

This process and the single-solution sensitiser given below may be 
used for printing from ordinary negatives, but the results are deficient 
in gradation. Both are excellent for making duplicates of plans, etc , 
and give a copy in white lihes on a brown ground from an ordinary 
tracing. This copy may be used as a negative for preparing further 
positive copies. 


, — Ferric ammonia citrate (green) . . 

110 grs. 

250 gms. 

Water 

1 oz. 

1,000 O.C.B. 

. — Tartaric acid 

18 grs. 

40 gms. 

Water 

1 oz. 

1,000 o.o.s. 

. — Silver nitrate 

45 grs. 

100 gms. 

Water 

1 oz 

1,000 O.O.I. 
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D.<->Gelatine .. .. .. .. 30 grs. TOnns. 

Water 1 oz. 1,000 o.c.8. 


Equal parts (say 1 oz. of each) of these solutions are mixed as 
foUowB D is rendered just fluid on a water bath, A and B added, 
and lastly C, a few drops at a time. The prints are fixed in 1 : 60 
hypo. 

One -Solution Sepia Sensitiser. 


Silver nitrate 55 grs. 3-5 gms. 

Water 4-5 drs. 15-20 c.c.s. 


Add ammonia drop by drop just to re-dissolve the white precipitate, 
and then a little sulphuric (or citric) acid just to remove the odour of 
ammonia. Then add — 

Ferric ammonium citrate (green) 40 grs. 2 5 gms. 

Water 6 drs. 25 c c.s. 

This solution keeps in the dark, and is used like the four-solution 
mixture. 


Pellet Process. 


The Pellet process is for copies of hue drawings only From an 
ordinary tracing it gives a copy in blue linos on a white ground 

A.— Pure gum arable 4 ozs. 200 gms. 

Water 20 ozs. 1,000 c.c.s. 


B« — Ferric ammonium citrate . . 10 ozs. 

Water 20 ozs. 


500 gms. 
1,000 c.c.s. 


G. — Ferric chloride (crystallised) . . 10 ozs. 500 gms. 

Water 20 ozs. 1,000 o.c.s. 

Add 8 vols of B, then 5 vols. of G to 20 vols. of A, in small doses 
with constant stirring. 

The prints are developed on 10 per cent, solution of potass, feiro- 
oyanide and '* fixed " in 1 : 25 sulphuric acid (specific gravity 1*84). 


The Ferro-Qallic Process. 

This process is for line drawings only. It gives a copy, in bluish- 
black lines on a white ground, from an ordinary tracing 


Gum arable 60 grs. 135 gms. 

Warm water 1 oz. 1,000 c.c s. 

When dissolved add the following in the order given 

Tartaric acid 8 grs. 18 gms. 

Salt 36 grs. 81 gms. 

Ferric sulphate 40 grs. 90 gms. 

Ferric chloride 60 grs. 135 gms. 


The developer for the prints is Alum and gallic acid, 1 part of 
each ; water, 80 parts. 
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MOUNTANTS. 


Starch Paste. 

Pure starch is mixed with a very small proportion of cold water to 
form a very stiff mass. It should be so stiff that it is stirred with diffioulty. 
Perfectly boiling water is then poured in, about 12 ozs. for every ounce 
of starch. On stirring, the mixture will jellify without being boiled ; 
but if it does not it is brought to the boil, cooled, the skin taken off, 
and the paste used on day of making. 

Gelatine. 

For mounting prints mthout cockling. 

Nelson’s No. 1 gelatine . . . . 4 ozs. 50 gms. 

Water 16 ozs. 200 o.c.s. 

Soften the gelatine in the water, liquefy on the water bath, and 
add a little at a time and stirring rapidly : — 

Methylated spirit 5 ozs. 30 o.c.s. 

Glycerine 1 oz. 6 o.c.s. 

The mountant is used hot. A piece of ground glass is dipped in 
hot water, drained, and the mountant brushed over. The print is 
then laid face up on the pasted surface and rubbed gently in contact 
with a piece of paper, being then removed and pressed down on its 
mount. 

Dextrine Paste. 

Dextrine, best white 2| lbs. 1,400 gms. 

Water at 160° F 80 ozs. 2,550 c.o.s. 

Oil of wintergreen 15 minims 1 c c 

Oil of cloves 15 minims 1 c.c. 

Place the water in a vessel standing in a larger vessel of water kept 
to within 1° of 160° F. Stir in the dextrine slowly, and when it has 
all dissolved add the two preservative oils, stirring all the time. Then 
allow to cool, pour into bottles, and cork. Put aside in a cool place 
for a week or two for the mixture to congeal to a firm white smooth 


paste. 



1 

JS 

Gelatine. 


A. — Bermuda arrowroot 

. . 8 ozs. 

2C0 gms. 

Water 

. . 4 ozs. 

100 o.c.s. 

B. — Nelson’s No. 1 soft gelatine 

. . ' 360 grs. 

10 gms. 

Water 

. . 64 ozs. 

800 c.c s. 


The gelatine is first softened in the water and A and B are then 
mixed together and boiled for a few minutes. To the cold mixture are 
stirred in — 

Methylated spirit 5 ozs. 250 o o.8. 

Carbolic acid (liquid) . . . . 25 minims 3 o.c.s 

This is a good cold paste, which sticks and keeps fairly well. 
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Liquid Oelatine. 

Gelatine 1 oz. 100 gms. 

Water 6 ozs. 600 o.c.e. 

ChlQral hydrate 1 oz. 100 gms. 

The gelatine is dissolved in the water by aid of heat, and the 

chloral hydrate added. After digesting for a short time the adhesive 
liquid is neutralised with a little sodium carbonate solution. 


Qum- Dextrine. 

Picked white gum arabio . . } oz. 

Dextrine 2^ ozs. 

Liquid ammonia 4 drops 

Carbolic acid 1 dr 

Water 8 ozs. 


65 gms 
280 gms. 
50 0.0.8. 

15 O.C.B. 
1,000 c.c.s. 


The gum is powdered in a mortar and mixed intimately with the 
dextrine, and rubbed with 2 ozs. of water until a smooth mixture is 
obtained. The remainder of the water is added, and the whole 
boiled for 10 minutes. The ammonia and carbolic acid are added 
when cold. This mountant keeps well for months, and is smooth in 
working and of great adhesiveness. 


5hellac Mountant. 

A strong solution of shellac in methylated spirit, or, better, rectified 
spirit, is thinly applied to both mount and print, and the two coated 
surfaces quickly ruhbod into contact. A good method of fixing prints 
to thin mounts in albums, etc. 


Affixing: Paper to Metal. 


Tragaoauth 

3 ozs. 

60 gms. 

Gum arable 

12 ozs. 

240 gms. 

Water 

50 ozs. 

1,000 c.c.s 

or— 

Gum arabio 

1 oz 

100 gms. 

Aluminium sulphate 

Water 

45 grs. 

10 ozs. 

10 gms. 
1,000 c.o.i 

Mounting: on Glass 

(Opalines). 


Nelson’s No. 2 soft gelatine 

2 OZS. 

30 gms. 

Water 

20 ozs. 

300 c.c.s. 


The gelatine is soaked in the water, and liquefied by standing the 
vessel in hot water. The solution is thinned down until nearly as thin 
as water. Print and glass are immersed, removed together, and 
squeegeed together with fiat rubber squeegee, 
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WORKING UP, COLOURING, 
ETC., PRINTS. 

Lubricant for Burnishins: Printg. 


Powdered Castile soap . . . . 20 gis. 5 gms. 

Alcohol 10 ozB. 1,000 o.o.B. 

Encaustic Paste. 

Purified beeswax 50 parts 

Oil of lavender 30 parts 

Benzole 30 parts 

Gum elemi 1 part 


Babkett’s Formula. 

To the contents of a 2d. tin of Globe polish add 1 oz. best olive oil 
and 1 oz. terebine. Apply with soft cloth and polish. 

Preparing: Prints for Colouring:. 

P.O.P.’fi AND Glossy Bromides. 

Bub tbe prints lightly with a tuft of wool slightly moistened with 
artist’s purified ox-gall. If they have been lubricated before 
burnishing apply previously a little alcohol in the same way. 

Collodion Print b. 

Fluid extract of quillaia . • . • 1 dr. 5 o.o s. 

Water 1 oz. 40 c.o.s. 

Alcohol 1 oz. 40 o.c.B. 

Bromides. 

For Water CoUywring, 

Apply ox-gall as directed for P.O.P., or prepare as directed 
below for pastel work. 

For Oil Colouring, 

If the surface is clean no preparation is needed ; if otherwise give a 
wash of gum, starch, or gelatine, or prepare with pumice powder. Also 
light drying oil (from the artists* colourman) may be rubbed over with 
a tuft of wool or the fingers. It dries in about twenty-four hours, and 
leaves the surface of the bromide ready for painting. 

For working up in pastel or black and white, apply fine pumiee 
powder with a tuft of wool, and remove with another piece of wool or 
a duster. 

Fixative for Crayon and Pastel Work. 

A.3*-Ma8tie 24 grs. 1-6 gm. 

Amyl acetate 3 ozs. 85 o.c.s. 

PlsBohe by agitation, an4 allow to stand some hours before user 
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B. — Celluloid (film ollppings free from 

emulsion will do) . . . . 7 grs. 0*45 gm. 

Amyl aoetate 3 ozs. 85 o c.s. 

Dissolve by agitation. Mix when both are clear, and keep in tightly- 
oorkod bottle. Apply with spray difiuser. 

Colouring* Prints with Dyes. 

Dissolve the aniline colour (Id. packets of dye will do) in a suffi- 
cient quantity of water (from ^ to 1 oz. to a Id. packet), and for 
glossy prints add a little gum. If the work affects the gloss whefi 
finished, rub the print over with a piece of wool slightly moistened'" 
with a solution of wax in benzole. 


Colouring Prints with Artists’ Water Colours. 


The following are suitable colours for bromide enlargements, 
platinum, and carbon prints. The colours in ordinary type a/e 
permanent ; those in italics are more or less doubtful except under 
special precautions against exposure. Those marked* are trans- 
parent. 


* Alizarin Scarlet. 
FJ^sh Tint, No, 1, 
Flesh Tint, No. 2. 
Flesh Tint, No. 3 
•Indian Red. 

•Rose Madder. 
Venetian Red. 
Vermilion. 

•Antwerp Blue. 
Cobalt Blue. 

•French Ultramarine 
Indigo. 


•Prussian Blue. 

* Brown Pink, 
•Burnt Sienna. 
Cadmium Yellow. 
Chrome Lemon 
Chrome Orange 
•Indian Yellow 
Naples Yellow. 
•Raw Sienna. 
Roman Ochre. 
Yellow Ochre. 
Emerald Oreen, 


* Hooker's Green, No. 2 . 
Terre Verte. 

* Brown Madder, 
Payne's Grey. 

Raw Umber. 

Sepia. 

* Vandyke Brovm. 
Ivory Black. 

Lamp Black. 
Chinese White. 


Colours for Air-brush Work. 

The following is a list of the most useful colours for air-brush 
work . — 


Blanc d* Argent, No. 2. 
Burnt Sienna 
Burnt Umber. 
Charcoal Grey. 
Chinese White. 
Chrome Lemon, 
Chrome Yellow. 
Chrome Deep 
Chrome Orargo. 
Cologne Earth. 
Emerald Green. 
Indian Red. 


Lamp Blaok 
Light Red. 

Mauve. 

Naples Yellow. 
Neutral Tint. 
Permanent Crimson, 
Permanent Green. 
Permanent Scarlet. 
Prussian Blue. 

Raw Sienna. 

Raw Umber. 


Ultramarine, Light. 
,, Middle. 
Deep. 

Vandyke Brown. 
Vermilion. 

Yellow Ochre. 

Brown Madder. 
Emerald Oxide of 

Chromium 
Indian Yellow. 

Sepia. 
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Spottinsf Bromide Prints. 

Mix together Payne's grey and Indian ink (the colour should match 
that of the film). 

Spotting: P.O.P. Prints. 

Add a little carmine to the above. When mixture is dry (on the 
palette) work in a strong solution of gum, rubbing the brush one way 
only, to avoid making air-bells. If the prints are to be enamelled or 
glazed by stripping after spotting, then artists' oil colours with benzole 
in which gum dammar has been dissolved, or water colours, may be 
used with shellac water varnish. (See ** Negative Varnishes.”) 

Colouring: from Behind (Crystoleum). 

The print (which should he albumen) is mounted with a warm 
solution of : — 

Hard gelatine 20 grs. 45 gms. 

Water 1 oz 1,000 c.c.s. 

containing a little salicylic acid to keep it. Or with a cold mountant 
made by mixing the above with an equal volume of starch paste. 

VaBNIBH fob TBANBLUCINa.*' 

Canada balsam 5 ozs. 100 gms. 

Solid paraffin 2 ozs. 40 gms. 

White wax 2 ozs. 40 gms. 

which is melted, the picture immersed, and the whole kept as cool as 
possible consistent with remaining fiuid. 


COLOUR PHOTOGRAPHY. 

The following are the official working instructions for the screen- 
plates freely in the market at the time of sending this portion of 
the Almanac to press (September 15, 1914) . — 

The Autochrome Plate* 

SIMPLIFIED METHOD OF DEVELOPMENT. 

Two solutions only are used — developer (used also for re-develop- 
ment) and reversing solution. There is no need to fix. 

Developer — Stock Solution,, 

A. — Water, distilled 35 ozs. 1,000 c.c.s. 

Metoquinone (Quinomet) .... hoz 15 gms. 

Soda sulphite, anhydrous 3J ozs. 100 gms 

Liquor ammonia, 920 9 drams 32 c.c.s. 

Potass, bromide 90 grs. 6 gms. 

Dissolve the Quinomet in warm water (about 100^ F.), add the 
sulphite, and then, when cold, the ammonia. 
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Working developer . Stook solution, above, 1 part ; water, 4 parts. 
For correct exposure, tune of development is 2} minutes exactly ; 
then rinse and immerse in reversing solution, C below 
Where exposure may not be correct, it is best to develop by the 
following table, allowing of errors being compensated for : — 

For half-plate, place in developing dish. 


0 D. — Stook solution, A above 

. . 85 minims 

5 c.o.s. 

Water 

. . 2^ OSS. 

80 c.c s. 

Have ready in one measure-glass — 



Stock solution, A above 

. . J oz. 

15 c.c.s. 

and in another— 



Stock solution, A above 

. . ozs 

45 c.c s. 


These are placed near the lamp, one or the other quantity of the* 
developer being quickly added to that in the according as the 

plate comes up quickly or slowly 

Immerse the plate in solution CO, and count the number of seconds 
elapsing before the first outlines of the image appear (disregard- 
ing the sky) by looking at the plate rapidly without taking it out 
of the dish. Immediately these outlines are discernible, pour into 
the dish either 15 o c s. oz ),or 45 c c.s. (IJ oz ) of A, whichever may 
be necessary according to the following table, continuing to count 
the seconds — 


Appearance of outlines 

Quantity of developer A 

Total duration 

of image 

(disregarding sky) 
after immersion 

to add on 
appearance of first 
ontlihes 

of development from 
immersion of plaie 

Seconds 



Minutes 

Seconds 

12 to 14 

15 c.c « 

§. (J oz.) 

1 

15 

15 to 17 

do. 

do. 

1 

45 

18 to 21 

do. 

do 

2 

15 

22 to 27 

do. 

do. 

3 

0 

28 to 33 

do. 

do. 

3 

30 

34 to 39 

do. 

do. 

4 

30 

Extreme | 40 to 4jr 1 

45 c c 

(IJ ozs.) 



under- f 




exposure 1 Above 47 

45 c.c. 

(I4 OZP ) 




For a quarter-plate use ouo-half the above quantities. 


Revebsinci Solution. 


G. — Potassium permanganate 30 grs 

Sulphuric acid 3 drams. 

Water 35 ozs. 


2 gms. 

10 C.C.B. 
1,000 C.C.B. 


This solution will keep for a short time, but should not be used 
if cloudy. 
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Immodiately the plate is covered by the C solution daylif^ht may 
be used. After 3 or 4 minutes, 'wash for 30 seconds in running water 
In summer it is well to put the plate, after leaving the 0 bath, for 
2 minutes into a solution of chrome alum, as follows — 


Chrome alum 150 grs. 10 gms. 

Water 35 o/.s 1,000 c.c.s. 


The plate should be rinsed before placing in the second developer, 
or, if desired, it may be dried and re>doveloped after a day or two. 

Second Development. — The plate is then re developed in full day- 
light, using the solution which has served for the first development 
(kept in the dish without special precautionsi). When the high- 
lights are completely darkened (about 3 or 4 minutes) the plate is 
washed for 3 or 4 minutes, and immediately placed to dry Fixing 
is unnecessary unless the plate is intensified. 

PYUO DEVELOPMENT. 

The following method, which was that originally adMsed for the 
development of Aut.ochrome pUtes, is still preferred by tome workers 
The solutions are as follows - - 


First 

Development. 


A. A. — Water 

3^ ozs 

100 c c s. 

Soda bisulphite soluiion 

.2 drops 

2 drops 

Pyro 

. 45 gr^. 

3 gmb 

Potass bromide 

. 45 grs 

3 gms. 

B.B, — Water 

3 ozs. 

85 0 0 s. 

Soda 8ulphit<', anhydrou 

s 3 drams. 

10 gms. 

Ammonia *920 


15 c.c.s 

Working developer — 

Water 

3^ ozs. 

100 c c.s. 

A.A 


10 t c s 

B.B 

3 drams 

10 c c.s. 


This developer serves for once only. T’lmc of development (for 
correct exposure), 2^ minutes exactly at 60'' to fiS" F 

Kbversino Path i 
G. — As given above, and used as thero directed. 

Second Development, 

D. — Water, distilled 35 oz3. 

Soda sulphite, anhydrous ^ oz. 

Dianol (Diainidophenol) 75 grs. 

After a rapid washing, the plate is placed in the Dianol (Diamido- 
phenol) developer D for 3 or 4 minutes. This should bo pei- 
formed m a strong light, and continued until the white portions 
are completely blackened Over-development need not be feared 
Thero is no need for fixing the plate after the pecond develop- 
ment. It only requires washing, drying, and varnishing 


1,000 c.c.s. 
15 gms. 

5 gms. 
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CONTROLLED DEVELOPMENT WITH PYRO 
Mako a quarter-Btrenjcth pyro solution, vi/. . — 

hb Solution BB 1 part 

Water 3 parts 

To make working developer for a lialf-plato take . — 

Solution A. A 3 drams. 10 o c s. 

Solution h b . . . .3 drams 10 c e.s 

Water 3 ozs. 80 c c s 

And have ready in a s.nail graduated measure 1^ o/ (45 c c s ) of 
6.6. solution, to bo added wholly or partly to the bath during 
dovclopment, if nocess-irv. 

As soon as tho plate n in tho dish, count the number of seconds 
from the moment of entmng until the appeuLaiicc* of tho first out- 
lines of tho image. The sky, however, should not bo taken into 
consideration 

It is luinecobsary to \iew the plate by the light of the lantern 
until 20 seconds have elsp-cd, as whatever bo the degree of exposure 
tho first forms will not bi‘ seen before 22 seconds 

J’he number of seconds elapsing before the appearance of the 
image is the guide to the further development of the plate, which 
should be cairicd out according to the following table -- 


Tune of first 
appoaranct^ of image 
(not counting sky). 

I Quantity of aininonm solu- 
tion bh, t e , diluted to , 
1 quarter Htiength, to be 

1 added after image uppi 

Total time of 
' devplopinent, including 
time of appearance. 

Seconds 

C C 8 

Minutes 

Seconds 

22 to 24 

None 

2 

0 

25 to 27 

2 

2 

15 

28 to 30 

8 

2 

30 

31 to 35 

15 

o 

30 

36 to 41 

20 

2 

30 

42 to 48 

' 25 

2 

30 

49 to 55 

' 30 

2 

45 

56 to b4 

1 35 

3 

0 

65 to 75 

; 40 

1 4 

0 

over 75 

45 

i 5 

0 


The additional quantity of 66 solution must be added when the 
outlines begin to appear 

Wo see by the above that, for example, when tho imago takes 
28 seconds to appear we add 8 o c.s of 66 solution and conlinue 
development until the expiration of 2 minutes 30 seconds from the 
time the plato was put in the dish. 

INTENSll'TCATION. 

II, after the second development, the plato does not show sufli- 
clont contrast and brilhanoy, it ma> be much improved by 
intensification. 
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This operation may take place at the time of development or be 
delayed, if desired, till a later time 
Whichever plan is followed, all traces of the developer must be 
first destroyed by the following operation : — 

Oxidation. 

Immerse the plate for 10 or 15 seconds (after a wash of similar 
duration) in solution E, composed of* — 

E. Water 35 ozs. 1,000 c.o.s 

Solution 0 (Acid Permanganate} • • 5 drams 20 c.c.s. 

which oxidises any traces of developer remaining in the coating, and 
allows proper intensification. Then wash the plate for a few seconds 
in running water. 

For intensification prepare the two following solutions : — 


F. Distilled water . . . 



1,000 c.c.s. 

Pyrogallio acid . . . 




3 gms. 

Citric acid 



3 gms. 

G. Distilled water . . . 




100 c c.s. 

Nitrate of silver . 


75 RTB. 

5 gms. 

For use take : — 

Solution F 



100 c.c B 

Solution G 



10 c.c.s. 


Immerse the plate in this solution and examine from time to time 
the increase of intensity. The solution turns yellow little by little, 
and eventually becomes turbid. It should be used as quickly as 
possible, and rejected when turbidity makes its appearance. 

Usually intensification is complete before this state is reached, but 
should It be necessary to continue intensification, fresh solution 
should be used after a short wash, a few seconds in the oxidising 
solution (E), and another short wash. 

During intensification the whites of the plate may become yellowish 
(dichroio fog) All traces of this disappear in the following clear- 
ing bath. 

CLrARINl.. 

After intensification, wash the plate tor a few seconds and place 
in the following solution (H) of permanganate, containing no acid 
Allow this to act from 30 seconds to 1 minute 

H. Water 35 ozs. 1,000 c.c.s. 

Potass, permanganate 15 grs. 1 gm 

Particular care should be exercised that Solution C (Acid per- 
manganate) be not mistaken for Solution H (Neutral permanganate) 

Fixing. 

After a short wash, fix for about 2 minutes in an acid hyposulpbitc 
bath made as follows : — 


1 Water 35 ozs. 1,000 c.c s. 

Hypo 5| ozs. 150 gms. 


la bisulphite, saturated solution 1} ozs. 50 c.c s. 
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The doasity of the image should not be reduced by fixing. Should 
reduction be found, it is caused either by two short secoud develop* 
ment or exposure to too weak a light during second development. 
Fixing is indispemable when the plate has boon intensified. 

Washing. 

A wash for 4 to 5 minutes is sufficient to clear the extremely thin* 
gelatine coating of traces of hyposulphite. The plate is then put to 
dry. It may be that the whites of the subject still retain a slight 
yellowish tinge. If so, treatment by Neutral Permanganate (solution 
H) followed by use of the fixing bath I may be repeated. 

The Omiiicolore Plate. 

The instructions and formulae arc those given above for the 
Autochromo, tho same emulsion being used for both plates. 

The Dufay (Dioptichrome; Plate. 

FiBST Di:VKLOrMENT. 

The following developer is recommended to the exclusion of all 
other formuhu — 


Water . ; 

. . 35 ozs. 

1,000 c.c.s. 

Metol 

. . 90 grs. 

6 gms. 

Sulphite of soda recrystalliscd . . 

. . 0 / 3 . 

75 gms. 

Hydroquinone 

. 30 grs. 

2 gms. 

Potass, bromide 

. . 30 grs. 

2 gms. 

Ammonia *880 

. . 3J drams 

12 c c.s. 


(Ammonia at *880 being volatile and liable to loss, it is a con- 
venient practice to dilute it on receipt with an equal bulk of dis- 
iillod water, and then use double the quantity indicated above.) 

For use take equal parts of tho above developer and of water. 
This developer is adapted for automatic development, giving images 
NMth full detail and the maximum of intensity The time of develop- 
ment at 60° F. should be 4 to 5 minutes Fresh solution should be 
taken for each plate developed. The development should be begun 
in as nearly complete obscurity as possible. In about a minute after 
immersion in tho developer it is permissible to examine the plate 
by a green safe light. Bed light is m no case to be used, and it is 
advisable to expose the plates to the green light as little as possible. 
When the image is sufficiently developed, wash for about 20 seconds 
in running water, then place in the reversing solution. 

Kbvkrbihg Solution 

^^ater ...... *55 ozs. 1,000 c.c.s. 

Potass, bichromate 75 grs. 5 gms. 

Sulphuric acid 170 minims 10 c.o.b. 

Immediately the plate is covered with this solution admit day- 
light to the dark room or take the dish to an open door or well-lit 
window, as the rest of tho operations should take place in full day- 
light. The reduced silver will gradually dissolve in the bichromate 
solution ; the progress of the reversal and the appearance of the 
real colours may bo seen on looking through the plate. When the 
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reversal is complete, vrhioh ocoupies about two minutes, wash in 
running water till the yellow stain, due to the bichromate, 
disappears. 

Second Development. 

Then commence the second development by replacing the plate 
in the developer previously used for the first development. The 
image when it left the reversing solution consisted of a positive 
image in white silver bromide, which is reduced to a black deposit 
of silver by the action of the developer and daylight, or, failing 
that, of strong artificial light. The second development should be 
continued till the darkening action is complete, which will bo in 
about 3 or 4 minutes in day-light. 

Final Washing. 

Three or four minutes’ washing in running water is sufficient 
although a longer time is not harmful. 

Intensification ^ 

If over-exposed, the image appears too quickly on the first develop- 
ment, the ultimate result being a thin imago with a washed-out 
appearance. This result may be improved to a certain extent by 
intensification Bleach thoroughly in . — 

Water 20 ozs. 800 cos. 

Alcohol 5 ozs. 200 c c s. 

Bichloride of mercury 1 oz. 40 gms. 

Then wash for 5 minutes and blacken in the following solution — 

Water 10 ozs 100 c.c.s. 

Soda sulphite, rccryst 1 oz. 10 gms. 

The Pagret Plate. 

DUPLICATING METHOD. 

A separate panchromatic plate is exposed behind and m contact 
with a mosaic three-colour taking screen, developed, fixed, washed and 
dried. From it a positive transparency is printed by contact The 
transparency is then bound up in register with a mosaic three-colour 
viewing screen. 

Exposure. 

The following particulars are given as a rough guide. 

Open landscape, in good light with sunshine, stop //8, cap off and 
on, or about J of a second. 

Portraiture, head and shoulders only ; in diffused light out of 
doors, stop //8, about 3 seconds. 

Instantaneous exposures should not bo attempted except in the 
brightest light, and never with a smaller stop than //6‘5, under which 
conditions the exposure may be about ^i^th of a second. 

Actmometors are a reliable means of caloulating the exposure, and 
the following speed numbers will bo found correct — 

Watkins Wynne 

15 F24 

These numbers represent the speed of the panchromatic plate with 
filter and taking screen in position ready for exposure. 
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Development of Neoative. 

Modfc developers may bo used, provided the resulting negative be 
clean and soft The best results are obtained with Kodinal, 1 in 30, 
and development should be complete in 2 minutes. 

Unless a green safolight is used development must take place in 
total darkness. On no account should a red light or one of any colour 
other than the safe green be used. Development in total darkness 
presents no difficulty, as if the exposure given is about right, the time 
of development with Bodinal as given above will be correct. 

Binse the plate and fix in the following bath . — 

Hypo . . . . . . . . . 6 ozs. 

Potass, metabisulphitc ... ^ <v/. 

Water ... . . . . . . . . 20 ozs. 

Wash again for about 15 minutes, and put to dry. 

Making tkb Transparency. 

To obtain the best results the following conditions must be 
observed —The transparency should bo of black tone, perfectly clear, 
and free from fog, brilliant and full of detail. The'-c conditions can 
be secured by using the special transparency plates and developer 
issued in connection with the process. 

Begistering Transparency with Viewing Screen 

Standing well back in the room, facing the light, the operator holds 
the two plates together, him to film, the screeu being towards him. 
The latter is then moved very slightly in a c rcular direction (the 
transparency being hold rigid) until small squares are seen. The same 
circular direction being maintained the squares will grow larger until 
they disappear and patches of colour take tbcir place. Continue the 
movement until a perfectly even tint (it does not matter of what 
colour) appears all over the transparency. The squares of the screeu 
are now parallel with those of the transparency, and the slightest 
movement of the screen one way will give the picture in its correct 
colours. To determine the right direction the operator, still holding 
the screen and transparency tightly together, should turn them in a 
slanting position, viewing them from either the top, bottom, right ot 
left, when from one of these points the correct colours will be seen. The 
screen should bo moved very gently in this direction, when the proper 
colours will gradually appear. Clip the two together with a couple of 
bull-dog paper clips and bind them securely. 

Binding must be carefully done, so as not to alter the position of 
the screen. Denison's binding strips will bo found the best. Bind the 
two sides not clipped and see that the binding strip is adhering every- 
where ; then remove one clip at a time (the transparency should never 
be without one clip) and clip the sides already bound before binding 
the remaining two. Leave the clips in position until the binding is 
perfectljr dry. 

The viewing screens will register one way only, always length- 
ways of the plate. Therefore, if it is desired to take a portion of the 
picture from a larg9 negative, say a quarter plate size from a half plate 
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negacive, the quarter plate tranapareacy must be made leogthways 
of the negative and not across. 

In the case of square out plates such as 3ix 3.1 a lino will be found 
on the edge of the viewing screeli showing the “ lengthways*’ pf the 
plate. 


MISCELLANEOUS FORMUL/E. 


Reversed Negratives by Ammonium Persulphate. 

A lantern or other thinly coated slow plate is placed in contact with 
the negative in a printing frame and a full exposure given such as 
would be thought advisable in making a soft positive tranaparenoy. 
The plate is developed with a clean working developer (e.g., glyoin) 
until the shadows appear quite black on the glass side of the plate. 
The time of development may be five times as long as for an ordinary 
transparency. The latter is then washed and placed in a 2 per cent, 
solution of ammonium persulphate until the silver image is seen 
to be removed. The plate is then thoroughly washed and developed 
in any clean developer containing about half a grain of bromide per 
ounce. It is then fixed and washed and dried. After the first 
development the operations may be done in weak daylight or artificial 
light. The action of the persulphate should be as complete as 
possible, otherwise a veil 's left over the negative The above is a very 
rapid and economical process. Direct positives, but reversed from 
right to left, from engravings, etc., may be made m the camera by 
substituting bromide paper for the plate. The exposure should be 
full and the development as above. The method has this advantage, 
that the lines are rendered in the same degrees of black and grey as in 
the original, a point of some importance, since the lines in an 
engraving are selaom, if ever, of uniform blackness. 


^ To Recover Fos^^ed (Sensitive) Dry- Plates. 

Soak for 15 minutes in the following bath, contained in a porcelain 
tank 

Potass, bichromate J os. 12*5 gms. 

Ammonium bromide' . . . . | oz. 12*5 gms. 

Water .20 ozs. 1,000 c.o.s 

Wash for 30 minutes, wipe with a pad of cotton wool and stand 
aside^of course in the dark or by deep ruby light— to dry. 
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. Backing Dry Plates. 


Gum solution (ordinary office 



gum) 

1 oz. 

100 0.0.8. 

Caramel . . 

1 oz. 

100 gma. 

‘ Burnt sienna, ground in wale 

2 ozs. 

200 gms. 

Mix and add — 



Alcohol 

2 ozs (il.) 

200 c. 0 . 8 . 

Backing Sheets tOR Dry Plates. 


Gelatine 

1 part 

50 gms. 

Water 

2 parts 

100 0.0.8 

Glycerine . . 

1 part 

50 o.o.s. 

Indian ink 

A small addition. 

Make a paste, and coat strong paper 

, place the prepared material 

face downwards on waxed glass to set. 

Press to back of plate before 

putting into dark slide. 



The Dusting-on 

Process. 


Best gum arabio 

80 grs. 

5‘2 gms. 

White sugar 

eOgrs. 

4 0 gms. 

Ammonium bichromate . . 

60 grs. 

4*0 gms. 

Water 

7 ozs. 

200 o.o.s. 

Methylated spirit 

1 oz. 

30 o.o.s. 


This mixture will keep for a few days only, and after the plate has 
been coated and exposed it is developed with finest graphite powder, 
collod ionised, and washed. 


Ink for Rubber Stamps. 


Aniline red (violet) 

. . 900 grs. 

210 gms. 

Boiling distilled water 

. . , . 10 oz. 

1,000 o.o.s. 

Glycerine 

, . about i oz 

60 c.c.s. 

Treaole 

. . about \ oz. 

30 o.o.s. 

Invisible Ink. 


Chloride of cobalt . . 

. . . . 25 grs. 

60 gms. 

Distilled water 

. . 1 oz. (fl.) 

1,000c os. 


Writing executed with this ink is first pink on paper, becoming 
invisible on drying. On warming the writing turns blue. 


Dead Black for Wood. 


Borax 

30 grs. 

Sgme. 

Glycerine . . 

30 minims 

8 0^0.8. 

Rhellao 

60 grs. 

16 mns. 
1,000 0.0.8 

Water 

8 ozs. 

Boil till dissolved and 

Nigiosine, W.S. 

60 grs. 

16 gms. 
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Or paint the wood first with — 


Cupric chloride 

Potass bichromate 

Water 

75 grs. 

75 grs. 

2i ozs. 

75 gms. 

75 gms. 
1,000 o.c.s. 

and as soon as the surface dries apply — 



Aniline hydroohloride 

Water 

150 grs. 

2^ ozs. 

150 gms. 
1,000 o.c.s. 


and wipe ofi any yellow powder that forms. Repeat the prooess till 
blaok enough, and then rub over with boiled linseed oil. 


Waterproofing: Solution for Wood. 

Asphalt 4 ozs. 400 gms. 

Pure rubber 30 grs. 6 gms. 

Mineral naphtha 10 ozs. 1,000 c.c.s. 

Apply with a stiff brush and give three successive coats, allowing 
to dry between each The vapour from this solution is very 
inflammable. 


Polish for Cameras, Woodwork, etc. 


Linseed oil.. 

Spirits of oamphor 
Vinegar 

Butter of antimony 
Liquid ammonia . . 
Water 


20 ozs. 

400 c.c.s. 

2 ozs. 

40 c 0 . 8 . 

4 ozs. 

80 c.c.s. 

1 oz, 

20 gms 

i oz. 

5 0.0.8. 

1 oa«» 

5 c.c.s. 


This mixture is applied very sparingly with a bit of old flannel and 
thoroughly rubbed ofi with soft <'ags. 


Blackening: Brass Work. 


Copper nitrate 
Water 


200 grs 450 gms. 

1 oz. 1,000 o.c.s. 


Place the brass work (perfectly cleaned) in the solution for a few 
moments, heating it on removal. 


Varnish for Brass- Work. 


Celluloid . . 10 grs. 4 gms. 

Amyl alcohol J oz. 100 o.c.s. 

Aoetone | oz. 100 c.c.s. 


Instead of this cold celluloid varnish, oommeroial " cold lacquer ’ 
can be used. 
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To Blacken Aluminium. 

Glean the metal thoroughly with fine emery powder, wash well, and 
immerse in — 

Ferrous sulphate 1 oz 80 gms. 

White arsenio 1 oz. 80 gms. 

Hydrochloric acid . . 12 ozs. 1.000 c.o.s. 

Dissolve and add — 

Water 12 ozs. 1,000 c.o.s. 

When the colour is deep enough dry ofi with fine sawdust, and 
lacquer. 


Silvering: Mirrors (Martin’s Method). 

(In employinq the following fo^mulm, it should he well understood that 
the glass plate to be stlnered must he scrupulously clean.) 


A. — Nitrate of silver . . 

. . 175 grs. 

40 gms. 

Distilled water 

. 10 ozs. 

1,000 0.0 B. 

B. — Nitrate of ammonium . 

. . 262 grs. 

60 gms. 

Distilled water . . 

10 ozs. 

1,000 c.c.B. 

G . — Pure caustic potash 

. 1 oz. 

100 gms. 

Distilled water . . 

10 ozs. 

1,000 c.o.s. 

D — Pure sugar candy 

oz, (avoir.) 

100 gms. 

Distilled water . . 

. 5 ozs. 

1,000 c.c.B. 

Dis'iolvo and add — 

Tartaric acid 

50 grs. 

23 gms. 

Boil in flask for ten minutes, and when cool add — 
Alcohol . . 1 oz. 

200 c.c.B. 

Distilled water, quant, stiff, to make up to 10 ozs. or 2,000 c.o.s. 


For use take equal parts of A and B. Mix together also equal parts 
of C and D, and mix in another measure. Then mix both these 
mixtures together in the silvering vessel, and suspend the mirror face 
downwards in the solution. 
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MISCELLANEOUS 

INFORMATION. 


List of the Principal Works on Photography. 

[The hooka mentioned below are obtainable by order of all photo- 
graphic dealers.] 

Elbmsntary and General Text-books. 

Ai^aieur Photography. By F. T. Beeson and A. Williams. \s. 
Elementary Photography By John A. Hodges. Is. 

Ilford Manual of Photography. By G. H. Bothamley. Is. 

Sinclair Handbook of Photography. Is. 

Barnet Booh of Photography Is. 6d. 

A Primer of Photography. By Captain Owen Wheeler. 28. 6d. 
Early Work in Photography. By W. Ethelbert Henry. Is. 
Hand-Camera Photography. By Walter Kilbey. Is. 

Photography in a NutsheU. By the Kernel. Is. 

Photographic Reference Book. By J. McIntosh. Is. 6d. 

The Science and Practice of Photography. By Chapman Jones. 5s. 
Instruction in Photography, By Sir William Abney. 11th Edition. 
Revised and enlarged. 7s. 6ia. 

Dictionary of Photography. By E J Wall. 7s. 6d. 

Cyclopcedia of Phot^aphy. Edited by Bernard E. Jones. 10s. 

The Complete Photographer. By B. Child Bayley. 10s. Sd. 
Photography. By Alfred Watkins. 6s. 

Photography in Principle and Practice. By S. E. Bottomley. 3s.6<2. 
Photography of To-day. By H. Chapman Jones. 5s. 

Copy RIGHT and Press Photography. 

Photographic Copyright. By George E. Brown, F.I.C., and 
Alexander Mackie. Is. 

Photographs for the Papers. By John Everard. Is. 

Photographic Optics and Chemistry. 

Photographic Lenses: How to Choose and How to Use. By John A. 

Hodges. 2s. 
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Photographic Lenses, By Ooarad Beok and Herbert Andrews. 1 j. 
The Lens, By Thos. Bolas and George E. Brown. 2s. Sd, 

The Optics of Photography and Photographic Lenses, By J. Traill 
Taylor. 3s. Sd, 

System of Applied Optics, By H. Dennis Taylor. 30s. 

Photographic Optics^ a Treatise on. By B. S. Cole. 6s. 

Photographic Optics, By Otto Lummer. Translated by Silvanus 
Thompson. 6s. 

First Book of the Lens, By G. Welborne Piper. 2s. Sd, 
Telephotography, By T. B. Dallmeyer. 21s. 

Modem Telephotography, By Captain Owen Wheeler. Is. Sd. 
P't^actical Telephotography, (No. 90 of “ The Photo-Miniature.”) 
Lens work for Amateurs, By Henry Orford. 3s, 

Tables of Conjugate Foci, By J. R. Gotz. Sd, 

Chemistry for Photographers, By Charles P. Townsend, F.C.S. Is. 
The Chemistry of Photography, By B. Meldola. 6s. 

Investigations on the Photographic Processes, By S. E. Sheppard, 
D.Sc., and C. E. Kenneth Mees, D.So. 6s. Sd, 

Abt, Pobtraiture. Hand-cambba Wobk, Etc. 

Art Principles in Portrait Photography, By C. W. Beck. 12e 6d. 
Picture-making by Photography, By H. P. Kobinson. 2$. Sd, 
Photography on Tour, Sd. 

Correct Exposure, (No. 105 of “The Photo-Miniature.”) 

Practical Landscape Photography, By G. T. Harris. Is. 

The Photographic Studio, A guide to its construction, etc. By T 
Bolas. 2s. 

Lightvng in Photographic Studios By P. C. Duchoohois. 
Revised, with additional matter, by W. Ethelbert Henry, C.E Is. 
The Studio, and v'hat to do in if. By H P. Robinson 2h, Sd. 
Practical Professional Photography. Vole. I and II. By C H 
Hewitt. Is. per vol. 

Magnesium Light Photography. By P. J. Mortimer. Is. 
Hand-Cameras. By R. Child Bayley. Is 6d. 

Hand-Camera Work. (No. 107 of “The Photo-Miniature.**) 

Reflex Cameras. (No. 99 of “ The Photo-Miniature. **) 

Photography of Moving Objects and Hand-camera Work for Advanced 
Workers, By Adolphe Abrahams Is 
Instantaneous Photography. By Sir William Abney. Is. 

Copying Methods, (No. 41 of “The Photo-Miniature.**) 

Panoramic Photography. (No. 73 of “ The Photo-Miniature.**) 
Stereoscope and Stereoscopic Photography. Prom the French of 
P. Drouln. 2s. 

Stereoscopic Photography, (No 98 of “ The Photo-Miniature.**) 
Photo-micrography, By E. J. Spitta. 12s. 
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Hatidbook of Photo~fnicrogra 2 ^hy, By H. Lloyd Hmd aud W. 
Brough Bandies. 7s Sd 

Negative Pbooesbes. 

Wet-collodion Photography, By Charles W. Gamble. Is. 

The Wet Collodion Process, By Arthur Payne. 3s. 

Collodion Emulston. By H. O. Klein. 5s. 

Practical OrthochromaUc Photography. By Arthur Payne. Is. 

The Photography of Coloured Objects. By C. E. Kenneth Meos, 
D.Sc. Is. 

Negative-making, By Sir William Abney, F.B 8. Is 
The Watkins* Manual (of exposure and development). By Alfred 
Watkins. Is. 

Photography by Rule. By J. Sterry. Is. 

Finishing the Negative Edited by H. Snowdon Ward. Is. 
Retouching. By Arthur Whiting. Is. 

Art of Retouching. By J. Hubert. Is. 

Art of Retouching Negatives, and Finishing and Colouring Photo- 
graphs. By T. S. Bruce and Alfred Braithwaite. 2a. 6d. 

Printing Processes. 

Photographic and Photo-mechanical Printing Processes. By W. K. 
Burton. 4s. 

Art and Practice of Silver Printing. By Sir William Abney and 
H. P. Bobinson. 2s. 6d 

Bromide Enlarging and Contact Printing. By S. Herbert Fry. Sd 
Toning Bromide Prints. By B. Blake Smith. Is. 

Toning Bromides. By 0. W. Somer«dlle. Is. 

Tomng Bromide and Gaslight Prints. (No. 103 of The Photo> 
Miniature.”) 

Photographic Enlarging. Bj B. Child Bay ley. Is. Sd. 
Photographic Enlargements: How to Make Them. By Gro. 
Wheeler. Is. 

ABC Guide to Autotype Permanent Photography. By J. B. 
Sawyer, Is. 

Carbon Printing. By E. J. Wall. Is. 

Photo-aguatint, or Gum Bichromate Process. By Alfred Maskell 
and B. Demachy. Is. 

Oil and Bromoil Printing. (No. 106 of The Photo-Miniature.’*) 
Platinotype Printing. By A. Horsley Hinton. Is. 

Ferric and Heliographic Processes. By George E. Brown. 2s. 
Photographic Reproduction Processes. By P. C Duohochois. A 
treatise on photographic impressions without silver salts. 2s. 6d. 

Photo-ceramics. By W. Ethelbert Henry, C.E., and H. Snowden 
Ward. ls.6d. 

Trimming, MouvUing, and Framing. (No. 102 of “The Photo - 
Miniature.”) 
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Laktbbns and Laktebn SiiIDEb: Cinematogbafh. 

Modern Magic Lanterns, By E. Child Bayley. Is. 

The Lantern^ and How to Use It. By Goodwin Norton. Is. 
Optical Projection, By Lewis Wright. 6s. 

The Optical Lantern : for Instruction and Amusement, By 
Andrew Pringle. 2s. 6d. 

Practical Shde-makinq, By G. T. Harris, is. 

Colouring Lantern Slides. (No 83 of “ The Photo-Miniature.") 
Living Pictures. By H. V. Hopwood. 2s. 6d. 

Animated Photography By Cecil M. Hepworth Is. 

The E[andbook of Kinematography. By Colin N. Bennett. 5s. 

The Modern Bioscope Operator. Is. &d. 

Photo-Mechanical Pbocbbbeb, Etc. 

Hoigan's Half-tone and Photo-mechanical Processes. By S. H. 
Horgan. 12s. 6d. 

Half-tone Process^ The. By Julius Vorfas.sep. 5s 
Half-tone Process on the American Basis. By Wm. Cruaeuberg. 2s. 
A Treatise on Photogravure in Intaglio By the Talbot Klio process. 
By Herbert Denison. 4s. 6d. 

Photo- Mechanical Processes. By W. T. Wilkinson. 4s. 
Photo-aquatint and Photogravure. By Thomas Huson 2s. 
Practical Radiography. A handbook of the applications of the 
X-rays. By A. W. Isenthal and H. Snowden Ward. 6$. 

Colour Photography. 

Photography in Colours. By Dr. Lindsay Johnson. 3s. Sd. 
Photography in Colours, By Bolas, Tallent and Senior. Is. 6d. 
Three-colour Photography. By Baron von Hubl. Translated by 
H.O. Klein. 7s. 6d. 

Natural-colour Photography, By Dr. E. Konig. Translated b7 
E. J. Wall. 2s. 
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OOPySfcHT IN PHOTOGRAPHS. 

The law of the reproduciion of phoiographa is now governed by 
the Copyright Act, 1911, which came into force in Great Britain and 
in eome minor Briiiah Protectoratee on July 1, 1912. 

The Copyright (Works of Art) Act, 1862, g^ven in previoos 
editiona of the Almanac,** ia repealed with the exception of 
Sectiona 7 and 8. 

The new Act proiridea protection for all clasaea of work, both 
literary and artistic, and i«, therefore, a lengthy one, but the chief 
provisions as to photographs are given below. For a full and 
adequate, yet simple, treatment of the subject, as far as poesible 
in non-Iegal lai^uage, the reader is referred to ** Photographic 
Copyright'* written by the Editor of this Almanac in coniunction 
with ^exander Mackie, hon. secretary of the ProfeBsional Photo- 
graphers' Association, and published by Messrs. H. Greenwood and 
Co., Ltd , 24. Wellington Street, Strand, London, W.O., price Is. net , 
post free, inland and abroad, Is. 2d. 

Copyright in a photograph lasts for fifty years from the making 
of the n^ativa 

Registration of copyright Is abolished. 

Hie copyright belongs to the author unless first made ** to 
the order** of some other person for a valuable consideration, in 
which case iit belongs to the person giving the order 

All assignments of copyright must be in writing. 

Photographers can obtain civil remedies (damages, injunctions, 
etc.) for infringement of copyright; or, where infringement is 
shown to have been done knowingly, summary remedies (tines and 
imprisonment) against i/he infringer. 

Infrii^ing copies may be prevented from importation into the 
United Kingdom by notice to the Customs’ Commiseioners. 

Existing copyright photogranhs (made before July 1, 1912) obtain 
the full protection oi copyright granted by the 1911 Act. They 
obtain this whether registered or not under the old Act. 

The Act provides for copyright in cinematograph films, and 
permits photographs to be taken of copyright architectural works 
of art (buildings) ; and also of sculpture which is situated in s 
publio place. Sndh photographing is not an infringement of the 
copyright in the architecture or sculpture. 

In accordance with certa n unrepealed clauses of the Copyright 
Act of 1862 it is an offence against the photographer for his work 
bo be fraudulently iasned with a false name or marking, or to be 
exhibited or sold falsely marked. Copies of photographs may not 
be issued as having been made by the original author, and a photo 
graph in which unauthorised alterations nave been made must not 
be issued as the unaltered work of the author. 
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RBPBODTrOTZOM FiBS. 

The Gopvnght Union has drawn attention to the following aug- 
geations, drawn up for the guidance of tits members, by Mr. 
Alfred Ellis:— 

Members are advised vo* to give permis«ipB for their copyright 
photographs to be reproduce i until they h&vc; full particulars of the' 
size and style of the proposed reproduction, when they can formulate 
their charges accordingly. For example: a newspaper should pay 
a fee of not less than 10s. 6d. for half-tone black-and-white repro- 
duction not exceeding 6 by 4 ins., when printed with letterpress 
m one issue of a newspaper; but if it is to be printed as an inset 
the fee should be at least one guinea. If printed in coloui's, collo- 
type, w photogravure, it should be a still higher fee. If a photo- 
graph is to be reproduced for advertising purposes a higher fee* 
should be charged than for newspaper work. In all cases the per- 
mission must be in writing, and snould state the fee to be paid, the 
process by which the photograph is to be reproduced, and whether 
in black-and-white or colours, the size limit, and the purpose for 
which the repioductioii may be used. 
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TABLES. 

WEIGHTS AND MEASURES. 


The formulas in the editorial pages of this Almanac are given, in 
almost all cases, in both British and metric measures, and in 
adopting this course we have had the desire to impress upon photo> 
graphors the simplicity and facility of the latter system. As a rule, 
the British formulae are expressed in grams or ounces per 20 ozs. of 
solution, and the metric formulae in grammes per 1000 c c.^. In 
regard to the total bulk of solution, our formulas are mostly drawn up 
on the basis that the total bulk after the solution of the solids is that 
stated in the formula— 20 ozs. or 1000 c.o.s. as a rule. 

The question of a 10 per cent, solution is a point in formulae making 
and using which has caused endless discussion ; but it is really simple 
enough if it be borne in mind that the ounce avoirdupois contains 
437^ grains, while the fluid ounce ooutains 480 minims. As 10 per 
cent, solutions, being strong, are usually measured out in minims, 
the ounce avoirdupois must be dissolved in enough water to make a 
solution containing 1 grain in 10 minims ; that is to say, 4375 minims, 
or praotioally 9 ounces, is the proper bulk for the solution of 1 ounce 
avoirdupois. But if a solution is to be measured out in fluid ounces, 
then the 10 per cent, solution will be 1 oz. in 10 fluid ozs. 

Throughout this work ** grains per ounce are converted into 

grammes per litre by multiplying by 2*3. Ounces per any given 
number of fluid ounces are converted by taking the same ratio of 
grammes to 1000 o.o.s. 

In reference to the names of ohemioals, “sodium carbonate” and 
“ sodium sulphite ” are used for the crystallised forms of these sub> 
stances. If the ” dry” (” anhydrous*') forms are meant, one or other 
of these terms is used in qualification. 
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British Weights and Measures. 

1. APOTHECARIES WEIGHT.* 

20 Grains = 1 Scruple. 

3 Scruples = 1 Dracnm == 60 Grains. 

8 Drachms — 1 Ounce 480 Grains. 

2. AVOIRDUPOIS WEIGHT.* 

4374 Grains = 1 Ounco. 

16 Ounces = 1 Pound — 7000 Grains. 

I ounce » 109 grains, ^ ounce ^ 219 grains; f ounce -== 328 grains. 

3. FLUID MEASURE. 

60 Minjms — 1 Drachm. 

8 Drachms ~ 1 Ounce = 480 Minims. 

20 Ounces ~ 1 Pint — 160 Drachms -= 9600 Minims. 

2 Pints 1 Quart = 40 Ounces = 320 Drachms. 

4 Quarts = 1 Gallon = 160 Ounces = 1280 Drachms. 

1 fluid ounce of water weighs 437^ grains, therefore every minim 
weighs 0'91 grains. 

Metric Weights and Measures. 

The unit of weight is the gramme, written **gm.'’; the sub- 
divisions are the “deci-” (1/lOth), “centi-” (1/lOOth), and “milli- 
gramme” (1 /1000th) ; the multiples are the ” doka- ” (10 gm.) and 
** hectogramme ” (100 gm.), but in practice it is usual to use the terms 
O'l or 0 01 and 10 or 100 grammes, and the abbreviation “ kilo.” for 
1000 gms. 

The following are the equivalents of Metric Weights and Measures 
in terms of Imperial Weights and Measures . — 

Linear Measure. 

1 Millimetre (mm.) (1/lOOOth M.) = 0-03937 inch 

1 Centimetre (1/lOOth M.) . - 0*5937 „ 

I 39 370113 inches 

1 Metre (M.) .. .. =- 3-280843 feet 

I 1-0936143 yards 

Kilometre (1000 M.) .. 0-62137 mile 

Square Measure 

1 Square Centimetre . . . . ^ 0 155 square inch 

1 Square Metre (100 square ) _ j 10-7639 square feet 
decimetres) I | 1-196 square yards 

Weight. Avoirdv ^ ois . 

1 Milligramme (1/lOOOth gm,).. - 0-015 grain 

1 Gramme (1 gm.) .. 15-432 ,, 

1 Triij-. gn n.TiiTnn /lono \ _ I 2-2046223 lbs. or 

1 Kilogramme (1000 gm.) . . - | 35.273957 oas. 

* It la now oastomary in formnlsa to employ the avoirdupois ounce (437^ grains), 

but In oases where “ drachms '* are given the apothecaries’ drachm of 60 grains is 
taken as the unit. 
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Fluid Mbasurb. 

1 Oubio oentimetre* (o.o.) (I/lOOOth litre) » 16*9 minims 
1 Litre (1 L.) = 35 ozs. 94 m. « 16894*1 minims 

Conversion of Metric into British Measures. 

GMS. PER LITRE INTO GRAINS PER 10* OZS. 

The following table gives the most convenient means of translating 
metric formulss into British measures. 

* The figures given in Columns 2, 4, and 6 are a oorreot translation 
of the metric proportion when the solution is measured out in ounces 
and fractions of an ounce. If to be measured in minims, the quanti- 
ties in Columns 2, 4, and 6 are dissolved in 9 ozs. 2 drs. of water. 


1 

a 

3 


4 


5 


6 

Gms 

Per 

Grs. 
Per I 

Gms. 

Per 

Grs. 

Ozs. Grs.' 

Gms. 

Per 

Grs. 

Ozs Grs 

Litre 

lOf ozs. 

Litre. 

Per lOf ozs. 

Litre. 

Per lOf ozs. 

1 

4*4 

30 

131 

1—22 

155 

678 

li— 22 

2 

8*8 

35 

153 

1 

-44 ; 

160 

700 

li-44 
li— 66 

3 

13*1 

40 

175 

1—66 

165 

722 

4 

17*5 

45 

197 

1 

-88 ! 

170 

744 

li— 88 
li— 0 

5 

21*9 

50 

219 

i 

— 0 ! 

175 

766 

6 

26*2 

55 

241 

1 

—22 

180 

788 

If— 22 

7 

30*6 

60 

262 

i 

-43 

185 

S09 

IJ— 43 

8 

35 0 

65 

284 


—65 

190 

831 

li— 65 

9 

39-4 

70 

306 


—87 

195 

853 

If— 87 

10 

43*8 

75 

328 

4 

-0 

200 

875 

2 

11 

48*1 

80 

350 

i 

-22 

225 

984 


12 

52*5 

85 

371 

[ 1—43 

250 

1,094 

2i 

13 

56*9 

90 

393 

> J— 65 

275 

1,203 

2f 

14 

61*2 

95 

415 

1 i— 87 

300 

1,313 

3 

15 

65*6 

100 

437 

1 -0 

325 

1,422 

31 

31 

16 

70*0 

105 

459 1 

1 

—22 

350 

1,531 

17 

74*4 

110 

481 

1 

—44 

375 

1,641 


18 

78*8 

115 

503 

1 

—66 

400 

1,750 

4 

19 

83*1 

120 

525 

1 

-88 

425 

1,859 

41 

20 

87*5 

125 

547 

li 


450 

1,969 

4i 

21 

91*9 

130 

569 

l] 

U 22 

475 

2,078 

4| 

22 

96*2 

135 

591 

li 

44 

500 

2,187 

5 

23 

100*6 

140 

613 

l] 

f— 66 

t iV.R.— Quantities 

in Columns 2, 

24 

25 

105*0 

109*4 

145 

150 

634 

656 

l] 

Ij 

t-87 

HO 

4, and 6 are dissolved in 9 ozs. 2 
drs. when solutions are to be 
measured out in minims. 


* Millilitre and 0 0.— ReviBions of metric standards have shosrn that the litre is 
not exactly 1000 o.o.s., but 999*84 c.c.s. (according to Mendeeleef’s calculations from 
the experimental data). The difference api^ars saffloiently serious in ofHclal 
drcles to warrant the abandonment of the term ''cubic centimetre," and the em- 
ployment of " millilitre " lor the true thousandth part , millilitre to be abbreviated 
to " mil." On grounds of terminology there is some reason for this, but until 
"millilitre" commences to oust o.o. from current writings we shall continue to use 
the latter term. As regards error, the difference is absolutely negligible, not 
ittore tbsa 4 drops in 36 ozs. 
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GRAMMES INTO GRAINS AND OUNCES (AVOIRDUPOIS). 


Gms 

Ozs. 

Grs. 

Gms. 

Ozs. 

Grs. 

Gms. 

Ozs. 

Grs. 

01 


1*5 

16 


28 1 

130 

^4 

37 

0-2 


31 

17 

i 

43*5 

140 

4 

82 * 

0-3 


46 

18 

4 

59*0 

150 

5 i 

18 

0-4 


6-2 

19 

4 

74 4 

160 

54 

61 

0-5 


7-7 

20 

4 

89*8 

170 

6 

0 

06 


91 

25 

I 

57*0 

175 

6 

76 

0-7 


10-8 

30 

1 

25 

180 

6J 

44 

0*8 


12 4 

35 

1 

103 

190 


88 

0-9 


13-9 

40 

14 

71 

200 

7 

24 

1 


15*4 

45 

14 

38 

250 

8| 

32 * 

2 


30*9 

50 


6 

300 

104 

31 

3 


46*3 

55 

If 

83 

350 

124 

41 

4 


61*7 ^ 

60 

2 

51 

400 

14 

50 

5 


77*2 

65 

2J 

19 

450 

151 

52 

6 


92 6 

70 

1 2J 

94 

500 

174 

61 

7 


108 0 

i 75 

' 2I 

64 

550 

194 

66 

8 

> 1 

14 1 

80 

2I 

32 

600 

?l 

70 

9 

i i 

29 5 

85 

3 

0 

650 

2:21 

72 

10 

1 1 

44 9 

90 

3 

76 

700 

244 

81 

11 

1 i 

60*4 

95 

H 

44 

750 

264 

91 

12 

I i 

75*8 

100 


11 

800 

28 

95 

13 

i 

91*2 

110 

34 

56 

850 

29| 

102 

14 

i 

106 7 

120 

4 

102 

900 

314 

106 

15 

i 

12 7 

125 


70 

1000 

354 

11 


Note , — In the above table the British equivalents are given in tbe 
form most convenient for actual work, viz , m even ounces and 
quarter ounces, with odd grains over. If calculations need to be 
made, the following figures giving the equivalents of ounces and 
quarter-ounces in grains wdl bo found useful • — 


OE. 109 grs. 
oz. B 219 grs. 
I oz. = 328 grs. 
1 oz. a= 437 gra. 
li oz. » 546 grs. 
Ij oz. a 656 grs. 


1| oz. 765 grs. 

2 ozs. = 875 grs 

2i ozs. =» 984 grs. 

2t ozs. = 1,094 grs. 
2f ozs. — 1,203 grs 

3 ozs. = 1,312 grs. 


31 ozs. 1,421 grs. 
3} ozs. — 1,531 grs. 
3f ozs. - 1,640 grs. 
% ozs. = 1.750 grs. 
4^ ozs. == 1,859 grs. 
44 ozK. — 1,%9 grs. 


4>J ozs. 2,078 grs. 
5| ozs. se 2,296 grs. 
54 ozs. = 2,406 grs. 
6 ozs. » 2,625 grs. 
6| ozs. - 2,734 grs. 
64 ozs. s 2,844 grs. 


O.C.S. INTO MINIMS AND OUNCES (FLUID). 


C.c.s. 1 

Ozs. Mina. 

C.c.s. 

Ozs. Mins. 

C.c.s. 

Ozs. Mina. 

1 

16*9 

6 

101-4 

11 

i 66 

2 

33*8 

7 

118-3 

12 

I 83 

3 

50-7 

8 

4 15-2 

13 

4 100 

4 

67-6 

9 

4 32 

14 

4 117 

5 

84-5 

10 

4 49 

15 

4 13 
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O.O.S. INTO MINIMS AND OUNCES (FLUID).— Con<in«e<l. 
C c B. I OzB. Mins. lo.c.B. I Ozb Vims. I 0 c.b I Ozs. Miiis 


16 * 30 ! 120 4 107 500 17* 47 

17 * 47 125 4i 72 525 18* 110 

18 * 64 130 4* 36 550 19* 52 

19 * 81 140 4f 85 575 20 114 

20 * 98 150 5* 14 600 : 21 56 

'25 I 82 , 160 5* 63 625 22 0 

30 1 27 170 5| 112 650 22f 61 

35 1 111 175 I 6 76 675 23i 4 

40 1* 76 180 6* 41 700 24* 66 

45 1* 40 190 6* 90 725 25* 8 

SO l| 5 200 7 20 750 26* 70 

55 IJ 89 225 7^ 81 775 27* 13 

60 2 54 250 8f 24 800 28 75 

65 2* 18 275 9* 86 825 29 18 

70 2* 103 300 ! 10* 28 850 29} 80 

75 2* 67 I 325 1 11* 90 875 30} 22 

80 2} 32 350 I 12* 33 900 31* 65 

85 2} 116 375 j 13 95 925 32* 27 

90 3 81 400 14 37 950 33* 90 

95 3i 45 425 14} 100 975 34* 32 

100 3i 10 450 15} 42 1000 35 94 

110 3} 58 475 16i 105 


Conversion of British into Metric Measures. 


GRAINS INTO GRAMMES. 


Grs. 

Gms. 

Grs. 

Gms. 

Grs, 

Gms. 

1 

0065 

16 

1-037 

35 

2-268 

2 

013 

17 

1-102 

40 

2-592 

3 

0-194 

18 

1-166 

45 

2-916 

4 

0-259 

19 

1-232 

50 

3-240 

5 

0-324 

20 

1-296 

55 

3-564 

6 

0-389 

21 

1-361 

60 

3-888 

7 

0-454 

22 

1-426 

65 

4-212 

8 

0-518 

23 

1-490* 

70 

4-536 

9 

0-583 

24 

1-555 

75 

4-860 

10 

0-648 

25 

1-620 

80 

5-184 

11 

0-713 

26 

1-685 

85 

5-508 

12 

0-775 

27 

1-750 

90 

5-832 

13 

0-842 

28 

1-814 

95 

6-156 

14 

0-907 

29 

1-880 

100 

6-480 

15 

0-972 

30 

1-944 
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Ozs. 

Gms. 

Ozs. 

Gms. 

Ozs. 

Gms. 

i 

7*09 

4 

113-4D 1 

13 

368-54 ■ 

i 

14 17 

5 

141-75 1 

14 

396*89 

1 

21*26 

6 

170*10 

15 

425*24 

1 

2835 

7 

198*45 j 

‘ 16 

! 453 59 

14 

42 5 

8 

226*80 ' 

' 17 

481*94 

2 

56*70 ■ 

! 9 

255*15 ’ 

18 

i 510*29 

?4 

70 87 , 

i 

311*8 i! 19 

! 538 64 

3 

85 05 , 

i 

1 12 

!! 

340 19 

20 

. 566*99 


FLUID OUNCES AND DRACHMS TO O.C S. 


Minims. C.c.s. 

Drs. 

C.c.s. 1 

1 

Ozs. 

C.c.s. 

Ozs. 

C.c.s. 

5 = *3 


1-78 i 

u 

42-6 

11 

312*5 

10 ^ *6 

1 

3 55 ! 

2 

56 8 

12 

341*0 

15 =- *9 

2 

7 10 ' 

3 

85 2 

13 

369 3 

20 - 1*2 

3 

10*65 ! 

4 

113 6 

14 

398 0 

25 = 1*4 

4 1 

14 20 ■ 

i 5 ' 

142 0 

' 15 

426 0 


5 

17 75 ! 

6 

170 5 

1; 16 

454*5 


6 

21*30 : 

7 

198 9 

,i 17 

483*0 


7 

24*86 i 

8 

227*3 

; 18 

511*5 


8 

28*41 , 

9 

255*7 

1 19 

540*0 



1 

10 

284*0 

1 20 

1 

568*0 


CONVERSION RULES 

Orammes per litre into grains per ounce , — Multiply the grammes 
by 0*44. 

C.C.S. per litre into miniins per ounce, — Divide the c.c.s. by 2 
(more eicactly, multiply by 0-48). 

Qrains per ounce into grammes per litre, — Multiply the grains 
by 2*3. Thus 50 grs. per oz. = 115 gms. per litre. 

Mminu per ounce into c.e.s. per litre, — Multiply the minims by 2. 
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COINS AS WEIGHTS. 

Silver coinage, it is useful to note, is minted exactly by weight in 
proportion to its value, viz., 436^11 grains for every 5s. Thus the 
threepenny bit is 21*8 grs. ; a sixpence, 43*6; shilling, 87*2; florin, 
175 4; half-crown, 218 grs. 

Thus the sixpence and threepenny piece are almost exactly one- 
tenth and one-twentieth of the avoirdupois ounce. 

Bronze coinage — Three pennies, or five halfpennies, or ten far- 
things = 1 oz. (avoirdupois). 

i.e . the penny ~ 145*8 grs.; 1 halfpenny, 87*5; and 1 farthing, 
43*75 grs. 

One sovereign weighs 123*27 grs. ; the half-sovereign, 61*63 grs. 

J oz. (avoir.) = one-halfpenny and one threepenny piece. 

i ~ two halfpennies and a farthing. 

1 „ „ - three pennies (or five halfpennies). 

2 „ „ := six pennies (or ten halfpennies). 

4 „ „ s; twelve pennies (or twenty halfpennies). 


FRENCH COINS AS METRIC WEIGHTS. 
Lord Crawford's table. 


25 gms. 
10 
5 

n 




Sliver Coins. 


, 

, , 

5 francs 

10 gms. 

, 

. , 

2 „ 

5 „ 

, 

, . 

1 ,, 

2 

• 

• . 

^ „ or SO 
centimes 

1 

1 


Bronze Coins. 
10 centimes 
5 „ 

2 „ 

1 n 


PARTS. 

Formulss given, as many are, in *' parts," may be made up by 
writing gms. for the solid and c.c.s. for the fluid parts," and con- 
vening them into the British measures by any of the tables in this 
section. Thus : Adurol, 10 parts ; sodium sulphite, 100 parts ; water 
IQOO parts becomes adurol, 154 grs. ; sodium sulphite, 3 ozs. 230 grs. ; 
water, 35 ozs. 
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INCHES INTO MILLIMETRES. MILLIMETRES INTO INCHES. 


shea. 


1 




1 

tt 

I 

} 


Milli- 
metres. 1 

j 

Inches. 

Milli- 

metrcB. 

! Milli- 
! raetrcR. 

Inches. 

Milli- 

metres. 

Inches. 

25-4 i 

1 

9*5 

! OL 

0 0039 

13 

0*51 

23*8 1 


8*7 

0-5 

0*015 

14 

0-55 

23*0 1 

' w 

7-9 

! 1 

004 

15 

0*59 

22-2 j 


7*1 

1 2 

008 

16 

0-63 

i 



3 ! 

! 0-12 

17 

0 67 

206 

i 

6*4 

! 4 ! 

1 0-1$ 

18 

0*71 

191 


56 


; 020 

19 

0*75 

17*5 

iV 

48 

6 ' 

0 24 

20 

0-79 




7 

028 

21 

0-83 

15*9 

i k 

3-2 

' 8 

1 0-31 

22 

0-87 

. 14-3 

! 

I 24 

9 

0 iJi 

23 

0 90 

12-7 


1-6 

! 10 

0 39 

24 

0*94 

111 

1 A 

1 08 

! 11 

0 43 

25 

0 98 


1 

: 12 

0-47 

25*4 

10 


ENGLISH SIZES OP PLATES. 


IncheH. i Cm. 


Inches. I Cm. 


X 2 ^ 

H X 

X 34^ 
5 X 48 

64 X 4 J< 


8^ X 6*4 
8 25 X 8*25 
10 8 X 8 25 
12 7 X 101 
16-5 X 12 0 

I 


7x5^ 

84 X 64 « 

10 X 8 

12 X 10 

15 X 12 


17*8 X 12*7 
21-5 X 16*5 
25-4 X 20-3 
30-4 X 25-4 
i 38 1 X 30 4 


^ x^autiurii piabu. ^ ** buiaiie^L uuimliiuu in 

Ametioa * Half-plate. ^ Usual medium size in America. 8 Whole- 
plate. 


CONTINENTAL SIZES OF PLATES IN COMMON USE. 


Cm 


Inches 


Cm I Inches. 


4-5 X 6 0- 
9 X 12 t 

12 X 16 

13 X 18 J 


X 256 13 X 21 

3 54 X 4 72 i 18 X 24 

4-72 X 6 30 i 24 x 30 

512 X 7 08 i 30 X 40 


512 X 8 25 
7 08 X 9-44 
9-44 X 11*81 
11*81 X 15*75 


* Standard size of vcsc pocket plate camera. 

t The standard small size, e^i valent to the British quarter-plate. 

* The standard medium size (British half-plate). 


* Foreign Lantern Slides. 

The standard French size for lantern slides is 10 by 8 cm., though 
many makers prepare slides 3} by 34. The American size is 4 by 34, 
though some makers use the English quarter-plate (4^ by 34)* 
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CHEMICAL TABLES. 

TABLE OP SYMBOLS AND EQUIVALENT WEIGHTS OP THE 
MORE IMPORTANT COMPOUNDS USED IN PHOTOGRAPHY. 


The atomic wetghtc of tJie elementg employed in working out the equivalent 
weights given below are the round numbers contained in the drst column 
of the Table of Atomic Weights on page 705. 



Name. 

Symbol. 

Equiv. 

Wkiqht 

Afifitona 

... Cs He 0 

... 58 

If 

sulphite 

... CiHaOHSOjNa .... 

.. 162 

Acid, 

acetic 

... Ca H4 Oa 

... 60 

If 

benzoic 

... OiH^COOH 

... 122 


boric 

... IIs BOs 

... 62 
... 94 

f 9 

carbolic 

. . CeHs OH 


oblorochromic 

.. Cl Or O2 OH 

... 136-5 

it 

chromic (anhydride) . . . 

... CrOs 

... 100 

ts 

citric 

... CflHeOTH.,0 

.. 210 


dithionic 

. . . Ha Sa Oe 

... 162 

it 

formic 

.. HaOOa 

... 46 

n 

gallic 

hydrobromic . . 

. Co Ha (0H)8 COOH. H3 

0.. 188 

If 

H Br 

... 81 

If 

hydrochloric 

... HCl 

. . . 36-5 

tf 

hydrofluoric 

. HP 

... 34 

ff 

lactic 

.. CHaCHiOH) COOH.. 

... 90 


nitric 

. . HNOs 

... 63 

f f 

oxalic 

. • . Ha Oa O4 

... 126 

99 

pentathionic 

. . . Ha Sg Og 

... 258 

ft 

percbromic 

... HGr04 

... 117 

If 

phosphoric 

... Hg PO4 

... 98 

11 

picric 

. . C6Ha(N03)8 0H 

... 139 

f » 

pyrogallic 

... C,H,(OH). 

... 126 

it 

salicylic 

... Ce H4 (OH) COOH . . . . 

... 138 

If 

sulphuric 

... H2SO4 

... 98 

If 

sulphurous 

. . Ha SOb 

... 82 

If 

tannic 

. . . Ci4 Hio O9 

... 322 

f f 

f f 

tartaric 

tetrathionic 

... Ca Ha (pH)a (COOH)a 
. . . Ha S4 Ug 

... 150 
... 225 

If 

trithionic 

. . . Ha Sg Og 

... 154 

Adurol* 

Aloohnl /mathvB 

... C^H8^gH)a 01 (or Br) 

!!! 32 

If 

(ethyl) ; 

... CaHgOH 

... 46 


* AduTol i« mono-ohlor (or mono-brom) hydroquiuori«. 
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Name. 


Alum, ammonia 

„ chrome 

„ iron ammonia 

„ potash 

Aluminium chloride 

„ sulphate 

„ Bulphocyanide . 

Amidol 


Antimony, sulphide 

Aurantia 

Aurinc 

Barium, bromide 

chloride 

iodide 

nitrate 

peroxide 

sulphate 

Benzole (benzene) 

Borax (see Sodium borate) . 

Bromine 

Cadmium, bromide 

„ chloride 

„ iodide 

Calcium, carbide 

„ carbonate 

„ chloride (oryst.) . 


Symbol. 


691 


Equiv. 

Weight. 


Ala (NHJa ( 804)4 24HaO .. 906 

Cra Ka ( 804)4 24 H 2 O 998 

Pea (NH4)a ( 804)4 24HaO .. 964 

Ala Ka ( 804)4 24HaO 948 

AlaClcl2HaO 267 

Ala (S 04 )s 16HaO 634 

Al 2 (CNS )6 402 


Ammonia 


NH, 

... 17 

Ammonium bichromate 

(NHihCrjO, 

NHi Bt 

... 252 


bromide .. . 

... 98 


carbonate . . 

NH 4 HCOa+NHa COOH NH 4 - 


chloride 

NH 4 Cl 

.. 53- 


chromate 

(NH4)9Cr04 

.. 152 


citrate 

(NHaaCflHoO, 

.. 226 


iodide 

NH 4 I 

.. 145 


molybdate .... 
nitrate 

(NH 4 ) 6 Mo 7 0a4 4H20... 

NH 4 NOg 

..1236 
.. 80 


oxalate 

(NH4)9 C 2 O 4 HaO 

.. 142 

11 

persulphate 

(NH 4 , 8 , 0 . 

.. 228 

41 

phosphate . . . 

NH 4 .HPO 4 

.. 132 

1) 

sulphate 

(NH45!,S04 

.. 132 

f« 

sulphide 

NH 4 H 8 

.. 51 

l» 

sulphocyanide 

NH 4 CN 8 

.. 76 

If 

vanadate 

NH 4 VOs 

.. 117 

Amyl, acetate . . . 

O 7 Hi 4 O 9 

.. 130 

„ alcohol 

(OH 8 )a CH CHaCHaOH. 

.. 88 

Aniline .. 


CaHaNHa 

.. 93 


SbaSa 336 

(0eHa(N09)8)a N NH 4 456 

0 (Oe H 4 OH)a Ce H 4 0 .... 290 

Ba Bra 2HaO 333 

Ba0l9 2H90 244 

Bala 391 

Ba(N 08)9 261 


BaOa 


201 


Ba SO 4 233 

OaHe 78 

Br 80 

CdBra4H90 344 

CdCla 183 

Od Ta 366 

CaOa 64 

Ca OOs 100 

OaOlaOH^O 219 
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Namb. 


Symbol. 


Equiv. 

WnjiOHT. 


Calolum, chloride (fused) 

„ hypochlorite 

„ sulphate 

„ hydroxide (slaked lime) . . 

Carbon, bisulphide 

Geiloidin 

Ceric, sulphate 

Chloral hydrate 

Chloroform 

Chrysoidine * 

Cobalt, chloride 

Copper, bromide 

„ chloride 

„ nitrate 

„ sulphate 

Cyanine 

Dextrine 

Diamidophenol 

Edinol* 

Eikonogenf 

Eosine 

Erythrosine 

Ether 

Ferrous and ferric salts (See Iron) 

Formaline 

Glycerine 

GlyotaS i... 

Gold, chloride yellow | 

ft fi brown | 

„ „ potassium ; 

„ „ sodium 

Hydrogen, peroxide 

Hydroquinone 

Iodine 

Iridious chloride 

„ tetrachloride 

„ potassium 

„ sodium „ 

Iron. 

Ferric chloride (dry) 


CaCl, 

Ca(OGl)a 

Gato4 2HaO ... 

Ca(OH)a 

CSa 

Cia Hie Oe (N08)4 
Ce(S04)a4Ha0 . 
0 Gle CH (OH)a . 
CH Cla 


Ce He Na Ge Ha (NHa)a .... 

Co Cla 6HaO 

Cu Bra 


Cu da 2 HaO ... 
Gu (N 08 )a 6HaO . 
Cu804 6Ha0 ... 
Caa Hae Ha I . • . ■ • 

(CeHio Oe)x 

Cfl Ha OH (NHa)a 


111 

153 

172 

74 

76 

504 

404 

165-5 

119-5 

211-7 

238 

223-5 

170-5 

357-5 

249-5 

544 

124 


Cio He (OH) NHa SOa 0 Na 263 

Na or K Salt of 

0 eH 4 ( 0 O)aO( 0 eH OH XJ)a. . — 

Cfl H 4 (CO)fl 0 (Cfl H OH 

Xa»a - 

C 4 Hio 0 74 


40 % sol. of CHaO — 

C 8 He(OH)a 92 

Cfl H 4 OH NHOHa COOH. . 167 

HAuClfl^HflO 412 

HAuCJfl 340 

KAuOl 4 2 HaO 414 

Na Au CI 4 2 HaO 398 

HaOa 34 

CflH 4 (OH)a no 

I 127 

Ir Clfl 299-5 

Ir OI 4 335 

KalrOlfl 484 

Naa-Ir Clfl 452 

Fea Clfl 325 


* Edlnol is the hydroohlonde of T^amido-ozy.benzyl-alcohol. 
t Eikonogen is the sodiom salt of amido- ^-naphthol- ^.monosulphuric aold. 

I The X in these formnto may be bromine, iodine, or chlorine, which elements 
In other proportion* eonstitate the varions oommeroial dyes. 

I Olyoin is T-oxyplienyl.glycm or T-oxyphenjl^amidn-aoetic sold. 



1915J 


AND PHOIOGRAPHER’S DAILY COMPANION. 

TABLES OF SYAIBOLS, Ac.— Continued. 


693 


Name. 


Symbol 


Equiv. 

Weight. 


Feriio ohloride (lump) 

,, ammonia oitrate, brown.. 

»i II It groon .. 

,, oxalate 

,, ammonium oxalate 

„ potassium „ 

,, sodium 

Ferrous, ohloride (dry) 

„ „ (oryat.) 

„ oxalate 

„ potassium oxalate 

,, sulphate 

„ ammonia sulphate 

Lead, acetate 

,, nitrate 

Lithia, caustic 

Lithium, bromide 

„ carbonate 

Lithium, chloride 

,, iodide 

Magnesium, ohloride 

,, sulphate 

Manganese, peroxide 

,, sulphate 

Mercury 

,, bichloride 

iodide 

,, potass, iodide (soluble) . . 

Metol* 

Ortolf 

Palladious ohloride 

„ potassium chloride .... 

Para-amidophenol 

Phenol (see Acid carbolic) 

Platinum per (or bi)chloride 

Potassium, ammonium chromate 

„ bicarbonate 

„ bichromate 

„ boro-tartrate 

„ bromide 

., carbonate (dry) 


Pea Cle 12HaO 541 

4 Fe Oe Hg O 7 3 (NH 4)8 

CgHgOT 3Pe(OH)8 2030 

5 Fe OgHgOT 2 (NH 4)8 CgHgOT 

NH4CeHTOT2H^ 1956 

Pea (Oa 04)8 376 

(NH4)8Pe(0aO4)83HaO.... 428 

Kg Fe (Ca Og)# 3HaO 491 

Na6Po(Oa04)6llHaO 976 

PeOla 127 

PeCla4H90 199 

PeCa 04 2Hra0 180 

Ka Fe (C 9 OglaHjO 328 

Fe SO 4 7HaO 278 

Fe (NH 4 )a ( 804)9 6 H 9 O .... 392 

Pb (O 9 Hg Oa)a 3 H 9 O 379 

Pb (N08)9 331 

Li OH 24 

Li Br 87 

L 19 CO 8 74 

Li Cl (cryst. has 2 H 9 O) .... 42*5 

Li I 134 

MgCla 95 

Mg SO 4 7 H 9 O 246 

Mn Oa 87 

Mn SO 4 4 H 9 O 225 

Hg 200 

HgOla 271 

Hgla 454 

Hgl9*2KI 786 

(C 6 H 4 OH NHOHap )9 H 9 SO 4 344 
(CeHgOHNHCHgp) -f* CeH 4 

(OH)ap 234 

PdCla 177 

Ka Pd CI 4 326 

Ce H 4 NHa OH 109 

Ha Pt Clg 6 H 9 O 516*4 

KNH 4 OPO 4 173 

K H COb 100 

Ka CrgO^ 294 

Ca Ha (OH)a ( 009)9 BOK .... 214 

K Br 119 

Ka COb 138 


♦ Metol is the Bulpliato of icoiio-methyl-para-amido phenol, 
t Ortol IB a mixture of one molecule each of niethyl-ortho*ainido-pheno1 and 
hydroquinone. 
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Name. 


Symbol. 


Equiv, 

Weight. 


Potassium chlorate 

K 01 0 , 

.. 122 *b 

„ chloride 

K 01 

. . 74-5 

„ chloro-platinite 

KaPtOl4 

.. 413-4 

„ chromate 

Kg Or O 4 ....f 

.. 194 

„ citrate 

Kg Cg Hg O 7 HgO 

.. 342 

„ cyanide 

KON 

.. 65 

„ ferricyanide 

KgPe (0N)6 

.. 329 

„ ferrooyanide 

K 4 Fe (0N)6 3HgO 

.. 422 

„ hydrate 

KHO 

.. 56 

„ iodide 

KI 

.. 166 

„ metabisulphite 

Kg Sg Og 

.. 222 

„ nitrate 

KNOg 

.. 101 

„ nitrite 

KNOa 

. .. 85 

„ oxalate 

KaCabiHaO 

. .. 184 

,, percarbonato 


. .. 198 

„ perchlorate 

K'cf 04 “ 

. .. 138*5 

permanganate 

Kg MOgOg 

... 31^ 

„ persulphate 

Ka Sg Og 

... 270 

„ sulphate 

KaS04 

... 174 

„ sulphocyanide 

KONS 

... 97 

Pyrocateohin ! 

C« H« (OH)a 

... 110 

Rochelle salt 

K Na 64 H 4 Oa 4HaO. . . 

... 282 

Sohlippe’s salt (sodium sulphanti> 



moniate) 

NagSbS 4 9HaO 

... 479 

Silver, acetate 

Ag Gg Hg Og 

... 167 

„ ammonium nitrate 

AgN0,+2NH, 

... 204 

„ bromide 

AgBr 

... 188 

„ carbonate 

Ag, 00, 

... 276 

,, chloride 

Ag 01 

... 143*5 

,, citrate 

Ag 0, H, 0, 

.. 513 

,, fluoride 

AgP4HaO 

... 199 

,, iodide 

Agl 

...235 

,, nitrate 

AgNO, , 

... 170 

„ nitrite 

Ag NO, 

...154 

,, oxalate 

Aga Ca O 4 

...304 

„ oxide 

Ag,0 

... 224 

,, phosphate 

Ag,P04 

... 419 

,, sulphate 

Ag, 30, 

... 312 

,, sulphide 

Ag,B 

... 248 

,, tartrate 

Aga C 4 H 4 Og 

... 363*4 

Sodium, acetate 

iNfa Og Hg Og SHgO 

...136 

„ „ (fused) 

Na Og Hg Og 

... 102 

„ bicarbonate 

NaHCOg...... 

... 84 

„ biphromate 

Nag Org O 7 2HgO 

...298 

„ bisulphite 

Na H SOg 

... 304 
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Namb. Symbol. 


Equiv. 

WwiOHOP 


Sodium, borate 

„ bromide 

,, carbonate (dry) . . . 
,, carbonate (cryst.) 

„ chloride 

obloro-platinate . 

citrate 

fluoride 

hydrate (caustic) . 
hydroBulpbite* . . . 
hyposulphitef . . . 

iodide 

nitrate 

nitro-prusside . . . 

oxalate 

phosphate 

tribasio phosphate 
sulphate (cryst.) . 

„ sulphide 

„ sulphite (dry) . . . 
„ .. (cryst.) . 

„ tungstate . 

Strontium, bromide 
„ chloride 

It *> 

.. Iodide . 

„ nitrate . 

Thiooarbamide 

Thiosinamine 

Thymol 

Tin (Stannous) chloride 

Uranium, acet^ 

„ chloride 

„ nitrate .... 

Zinc, sulphate 


(dcy) 

I cryst.) 


Na,B4O,10H.0 382 

NaBr2H,0 139 

NajOO, 106 

Na. CO. 1011,0 286 

NaOl 58-5 

Na, Pt 01. SH,0 560-4 

Na, 0, H, O, 5iH,0 35Z 

Na P 42 

Na OH 40 

Na H SO, 88 

Na,Sa0,5H,0 248 

Nal 150 

Na NO 85 

Na, Pe, (ON)io (NO), 4H,0. 600 

Na,C,04 134 

Na,HP04l2H,0 358 

NsjPO, 12H,0 380 

Nb,S04-10H,0 322 

Na,S 9H,0 240 

Na,80, 126 

Na,80,7H,0 252 

Naio Wi, O4, 28H,0 3598 

Sr Br, 247-5 

SrO, 158-5 

StOI,2H,0 194-5 

Sr I, 341 5 

Sr (NO,), 211 5 

CS (NHj), 76 

OS (NH,)NHO,H, 116 

CH, C. H, OH 0, H, 150 

Sn 01, + 2H,0 225 

UO, (C, H, 0,)j 2H,0 .... 426 

00,01, 343 

UO, (NO,), 6H,0 504 

Zn SO4 7H,0 287 


* Oalled ** hypoaalptatte ” by ohami8(.. t Called “ ttatoaulphate ” by ebemieU. 


43 
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TABLE OP THE SOLUBILITIES OP THE PRINCIPAL 
SUBSTANCES USED IN PHOTOGRAPHY. 


toluhlt; yr.8»"^very toluhle; ^slightly soluble ; deo. ^ decomposed ; 
maol.-^MuoIttbZe. 


Name. 


'One part is solu ^ ^ g 
ble in — parts as 2 3 = 
of water. ^ S « 

j Cold. jlloihiiL I 


Acetone 

,, sulphite . . 

Acid, acetic ! . . 

„ benzoic | 380 

,, boric j 29 

,, carbolic 15 

,, chromic (anbydiide)l 0*6 

,, citric 1 J 

,, formic ' . . 


! 

. . i 

v.». ! 


Solabllity In Alcohol 
Ao. 


•* 

•• 

8.S. 

45 i 

1 0*27 

1 in 2 75 90% 

2*9 1 

' 

1 in 28 90% 

, , ' 

; 66 

V 8. 

V.8. 

160 

sol. with decomp 

h 

! 130 


i4c«tohe.— t8p. gr. 0*814), boils at 133 ’B''. iniKoible in all proportions with water, 
alcohol and other. 272 gms. dissolve in 100 gms 20% oane sugar solution at QO^ F. 
A solvent of resin, fats, camphor, pyroxylin and oeliuloiA 

Acetic Arid -The ''glacial” acid, which is that implied in formulm u>.less a 
weaker acid is directed, solidiflos about ^ Its sp gr. is 1*055 ; it boils at 245'’F. 
It is a solvent of geUtine, cell'.loid, pyroxyline, fats, oils, etc., blisters the skin, 
strongly absorbs water from the nir, and is miscible with water, alcohol, ether, 
chloroform and glycerine in all proportions. 

Formic Acid,-- A colourless liquid of 1 22 sp. gr. ( = 100% acid), miscible with water 
and alcohol. Weaker solutions are 1*20 i90%) ; 1*18 (80%) ; 1*15 (65%) ; 1 12 (50%) 
and I'Ob (25%:. 

Hydriodic Acid. —A solution of the gas. HI, and obtainable as strong as sp. 

2*0 (-96% HI). Solution of sp. gr. 1.7 contains about 52%; sp. gr. 1 5, about 4^%. 

Hpdrobromie Acid solution of the gas, HBr., in water. The strongest solu- 
tion has sp. gr. of 1 78 (s82%) ; sol. of 1 495 sp. gr. contains 48% HBr. ; 1*38, 40% ; 
1*208, 25%. 

Hydrochloric Acid.— A solution of the gas, HCI, in water. The commercial 
strongest acid has sp gr. 1 16, and contains about 30 ji llCl. impure acid Is sold 
as " spirits of salts.” 

Hydrocyanic Acid (--Prussic Aoid).~Tbe strength of the offleial aoM of the 
British Pharmacopeia is 2%. A 10% acid is obtainable in the chemical trade. 
Both are the most deadly and dangerous poisons. 

Hydrofiuoric Acid is a strongly fuming solution of the gas HF. ; it is sold of 
etrengths 40% and 56% ini'. 

Laotis AM II sold aa a colourless syrupy liquid, miscible with water or aloohol. 
Bp. gr. 1*21. A weaker acid is also sold coiumeroiaUy eoucaining 60% aold. 
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TABLE OF THE SOLUBILITIES, Ac.— Continued. 


i 

Name. 

|One par 
bie m • 
of w 

Cold. 

c is solu 
— parts 
ater. 

Boiling 

0 a ® 2 

-SSg 

Solubility in Aloohol. 
Ao. 

Acid, gallic 

iOO 

0-3 

1 

1 in 5 90% alcohol 

1 m 40 ether 

, , oxalic 

95 ! 

0*3 

0 

1-1 


„ picric 

100 

! •• 

1 

' 1 in 10 90%, also in 
other 

» pyrogallic 

2i 

1 Y 

44 

; sol. also In ether, not 
i in cbMvoform 

„ salicylic 

! 500 


i 

1 1 in 3 5, 1 in 2 in 

1 ether 

„ tannic 

05 

1 

.. j 

\ 20 

; 1 in 0*6, nearly insol. 

1 in ether 

„ tartaric 



132 


Alum, ammonia 

8 3 

0 24 

12 

; insoluble 

„ chrome 

6 

doc 

16 

1 

,, iron ammonia ... . 

3 

dec 

33 

1 insoluble 


10 

V.8 

9(> 

1 innoluble 

Aluminium, chloride .... 
„ sulphate .... 

i 

V <1. 

400 

j soluble 

3 

1 1 

35 

1 

Amidol 

4 

V 

24 

1 loss sol. in ale. A eth. 

Ammonium, bichromate. . 

5 1 

i 

20 

1 1 in 31 absolute ale. 

„ bromide . . . . 

1*4 

1 v«. 

72 



Nitne —Strongly corroHive liqaid of 142 sp gr. (=71% HNOs) ; soluble in 
water , oxidises alcohol and other organic solve- nts. 

Phosphoric Acid.— Sold as syrupy liquid, that of 1*75 sp. gr, (=about 90% acid), 
being intended when ** i^hosphoi lo acid ’* is picscubed in furniulee. 

Sulphuric Acid —The oomracrcial string acid is a thick corrosive liquid of 1*84 
sp. gr. (=98% H<S 04 ). It absorbs waccr lapidly from tho air, and, mixed with 
water, great heat is developed. The aoid should always be added to water — ^not 
vjce versa. 

Sulphurous ilcld.— Solution in water of the gas BO^; saturated solution of 1*046 la 
equivalent to 9*5% H>j80a, but soon loses strength. 

Albumen,— On heating the cold solution to 160T<\ the albumen separates in 
insoluble form. Alcohol Biiuihuriy coagulates albumen. 

(sp. gr. 0 814). -The chief constituent of crude “ wood spirit,*’ or 
wood naphtha, in which is usually 10% of acetone. 

Ethifl Alcohol forms ” absolute alcohol ” 'sp. gr.O 830 toO 834), which contains from 
2 to 5% water. Alcohol containing 16% watLr is ** rectitted spirit." Methylated ** 

S iril consists of rectified spirit /him 10 ^ciude wood spirit and mineral tiaphtha, 

8 latter precipitating as a milkiness on aiiditioo of water. These various forma 
of alcohol mix with water, which can be abstraoted with dry potassium carbonate. 

Muminium CMorfds.— 100 gms. saturated solution (sp. gr., 1*35) oontaius 41*1 gma 
alominiam. ohloncie. 

43 * 
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TABLE OF THE SOLUBILITIES, fto.— (^ozrrixruiBD. 


OnepArtiB8ola< 
bleln — iiATtB 
of WBtor. ^ . 

'll 

§ £ ® p 

3^1 

1 I R I 


Bolabllity in Alcohol, 

AOi 


Ammonium carbonate .. 
„ chloride .... 

„ citrate 

„ iodide 

„ molybdate . . 

„ nitrate .... 

„ oxalate .... 

„ persulphate 

„ sulphocyanide 
„ vanadate .... 

Antimony sulphide 

Aurantia 

Aurine 

Barium bromide 

„ chloride 

„ iodide 

„ nitrate 

Bromine 

Oadmium, bromide 

„ ammonium bromide 
„ chloride ...... 

„ iodide 

Oalcium, chloride (cryst ) 
ti >. (fused) 

„ sulphate 

„ hydroxide .... 

Ceric sulph te 

Chloral hydrate 


Copper bromide v.s 

„ chloride 0*83 

„ sulphate 2^ 

Cyanine s.s. 

Diamidophenol sol. 


lin4alo..B.B in ether 


V.S. ; B.B. in ether 
Bol. ; also in ether 
v.B. in benzole 
inscl. 

1 in 20 alcohol 
insol. 

linSalo ,lin250eth. 

1 in 8 alcohol 
1 in 1 ale.; 1 in 3-6 eth. 


1 in 1/5 90%, 1 in 50 
carbon bisulphide. 

v.B. ; also in ether. 


. 4.uminium StifphocyaniU is purchased as a reddish solution of 1*16 sp. gr. 

Ammonium Sulphide is sold as a deep yellow solution containing also poly- 
sulpb des. 

Amyl Liquid of sp. gr. 0*876, miscible with alcohol and ether but net 

with water. A solvent of fats, oils, resin, pyrozyline and celluloid. 

Amyl AUohol, the chief constituent of fusel oil, is not miscible with water 

Aniline (sp. gr. 1*036) is freely miscible with alcohol or ether, but only very 
sUgbtiy 'Hth water. It boils at SSiBP F. and ooagnlates albumen. 
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TABLE OF THE SOLUBILITIES, Ac.— Uoxteinubd. 


Name. 

One partis solu- 
ble in — parts 
of water. 

100 parte of 
water dissolve 
at oidinary 
temperature. 

Solubility In Aloohol, 
do. 

Cold. 

Boiling. 

Edinol 

sol. 



[cohol or ether. 

Eikonogen 

25 

. . 

4.2 

nearly insol. in al- 

Eosine 

sol. 

, , 

, , 

insol. in ether. 

Ether 

12 


8 


Erythrosine 

B.B. 

, , 

, , 

B.B. 

Gold, chloride 

V.8. 

v.s. 

, , 


Hydroquinono 

17 

. , 

6 


Iodine 

insol. 

insol. 

, , 

sol.; alsoincarboa 

Iron 

Ferrio chloride jlump) . . 

v.s. 

v.s. 


bisulphide 

0 63 

v.s. 

160 


„ ammonium citrate 

4 

• • 

25 


(ocown)* 

. • 

.. 

• . 


.. .. («teen)t 

. . 


. . 


„ ammoniiiutoxalate 

21 

, , 

0*48 


„ potassium ,, 

15 

0-85 

6*6 

insol. 

• „ sodium „ 

1*69 

0*55 

60 


Ferrous chloride (d ry) . . 

2 

v.s. 

50 


If If (cryst,) 

0*68 

v.s. 

147 


„ oxalate 

4500 

3800 

, , 


„ Bulphat 

1*43 

0 27 

70 


„ am. sulpitutog.. 

3 

, , 

33 


Lead, acetate 


0*5 

66 

1 in 15 alcohol 

Lead, nitrate 

2 

0*7 

50 

insol in ether 

Lithia, oaustio 

S.R. 


, , 

• 

Lithium, bromide 

0*7 

0*4 

143 


„ carbonate 

72 

138 

13 

Y.B. 

„ chloride 

li 

0*8 

80 


„ iodide 

0*61 

0*2 

164 

V.S. 

Magnesium, chloride (dry) 

1*7 

H 

60 

v.s. 

„ sulphate .... 

1 

015 

100 


Manganese, sulphate .... 

0*8 

1 1 

120 



Ether (oalled also **8ulpburio ether *') is very volatile and inflammable. Boils at 
95° P., sp. gr. 0‘722. 

PormaliiM.—A oomnerolal strong solation (40%) of formlo aldehyde, CHsO. 

becomes swollen in cold water and dissolves in hot. Dissolved in the 
luild by oza lo, acetic, hydroohlorio, or nitrio acid, barium chloride or chloral 
hydrate. Precipitated from its solution in water by alcohol. 

GlveeWns.— Miscible with water or aloohol. Sp. gr. 1*266. 

loa ns dissolves freeiv also in carbon Usulphide orpotasslnm iodide solution. 

Ferrie Omalate is var^solnble, over 20%, It Is partially reduced to ferrous oxslate 
on heating the solution to 212° F. 

fi Beyan parts of ferrous sulphate correspond to 10 parts ferrous ammoniuin 
sulphate. * 21*7 to 22*4% iron. 1 14 to 16% Iron. 
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TABLE OF THE SOLUBILITIES, fto. — C ontinubd. 


Name. 

One part Is solu- 
ble in — parts 
of water. 

5l!| 

m 

Sfsl 

Bolubllity in Alcohol, 
d». 

Gold. 

Boiling 

Mercury, bichloride 

16 

1-8 

6*3 

insol. in absolute ale. 

»» 

Iodide 

150 


0-66 

1 in 4 90% 

Metol 


sol. 




Ortol 


sol. 


. . 

8.B. ; also in ether 

Para-amido-phenol hydro- 





chloride 

10 


10 

lin22 

Phenol (see acid carbolic) 





Potassium, bicarbonate . . 

4 

dec. 

25 



bichromate .. 

10 

1 

10 


If 

borotartrate. . 

1 

v.s. 

135 



bromide .... 

li 

1 

65 


ft 

oarbonate(dry) 

09 

0-64 

112 

1 in 750 


chlorate .... 

17 

2 

6 

insol. 


chloride .... 

3 

1*75 

33 

insol. 

11 

chloroplatinite 

6 

v.s. 

17 


II 

chromate .... 

2 

12 

50 

insol. 


citrate 

0-6 

v.s. 

166 

insol. 

II 

cyanide 

0*8 

v.s. 

122 

v.s. . 

II 

ferricyanide. . 

2i 

1*3 

40 

Iin9 

II 

ferrooyanide.. 

3-4 

2 

29 


11 

hydrate .... 

i 

v.s. 

200 

insol. ; insol. in eth. 

II 

iodide 

0-7 

4 

140 

sol. 

*1 

metabisulphite 

sol. 

dec. 

, , 

1 in 16, 90% 


nitrate 

34 

04 

28 


II 

nitrite 

1 

v.s. 

100 


II 

oxalate 

3 

v.s. 

33 

insol. 

If 

percarbonate 

15 

e’en. 

6-5 


If 

perchlorate . . 

100 

5 

1 


II 

permanganate 

16 

• . 

6'25 


II 

persulphate . . 

50 

dec. 

2 


II 

Bulphocyanide 

0-46 

v.s. 

220 

insol. in absolute alo. 

It 

acid sulphate 

2 

08 

50 


Pyrocatechin 

11 

v.s. 

80 


Rochelle salt 

14 

V.B. 

66 


Schlippe’s salt 

3 

V.S. 

33 


Silver, 

acetate 

100 


1 


II 

carbonate 

insol. 




II 

chlorate 

5 

2 

20 


II 

citrate^ 

insol. 




II 

rvanide 

insol. 




II 

ilaoxide^ 

V.B. 

v.s. 

•• 



1. soluble in unmonlfi and byjop, 

1 , AffF.4HaO is alaosl as soluble as oiuoiniD oblorlde. 
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Onp part is n u, ^ 
blu in - parts § g 5 g 
ol water. f 2 9 g 



Cold 

iBnllng 

1 

2||f 

Silv'^r, nitrate 

0*44 

C 1 

227 

,, nitrite 

s.s. 

. , 


,, sulphate 

87 

. • 

1*15 

, , Bulphooyanide .... 

insol. 

. . 

. . 

,, tartrate 

insol. 

. , 

. , 

Sodium, acetate 

2*8 

V 

36 

,, bicarbonate .... 

11-3 

dec. 

88 

„ bichromate . . . . 

1 

06 

100 

,, bisulphite 

v.s. 

. • 

. . 

,, borate 

124 

4 

8 

,, bromide 

1*1 

0*9 

90 

,, carbonate (dry) . . 

6 

22 

16*2 

.. >• (oryat.) 

1*56 

v.s. 

6^2 

,, chloride 

3 

2i 

33 

,, obloroplatinate.. 

sol. 


. . 

,, citrate 

sol. 

, , 

, • 

fluoride 

25 

, , 

4 

,, hydrate (caustic) 

v.s. 

V.S. 

• • 

,, hyposulphite .. 

0 6 

v.s. 

170 

,, iodide 

0*6 

04 

166 

nitrate 

11 

0*6 

85 

,, oxalate 

35 

, , 


„ phosphate 

6*7 

1 

15 

,, sulphide 

v.s. 

v.s. 

. . 

sulphite (cryst ) 

2-2 

1 

45 

, , tri'basic plio^liate 

4 

0-5 

v.s. 

25 

20 

„ tungstate 

8 to 12 


. . 

,, (meta) vanadate 


v.s. 

200 

Strontium, bromide 

i*ol 

i 

100 

„ chloride 

196 

1 

51 

» » (oryst.) 

1-33 

0-6 

75 

„ iodide 

U-56 

0 25 

18 

M nitrate 

1*41 

1 

71 

Thiocarbamide 

11 

v.s. 

9 

Thiosinamine 

17 

, , 

6 

Thymol 

330 

. . 

0*3 

Tin (stannous), chloride. . 

IJ 

v.s 

66 

Uranium, acetate 


v.s. 


„ chloride 


V.B. 


„ nitrate 


V.S. 

200 

Zinc, sulphate 

0*62 

0*15 

161 


Bolobility in Aloohol, 

Ao. 


1 ia 26, 90% 


lin50.90%;inflol. in 
[ether 


1 in 15 


s.s. 


insol. 


insol. 

1 in 30, 


v.B. also in ether 
1 in 2 90 %; also in eth. 
1 in 3*75 90% ; also in 
[ether. 



702 


THE BUTISR JOURNAL RHOTOORAPHIC ALMANAC, [1915 


PBBOBNTAGB OP REAL AMMONIA IN SOLUTIONS OF 

DIFFERENT DENSITIES AT 14 0. (57‘ F.)-CAniuP. 


Bpeoifle 

Gravity. 

Per- 

centage 

Ammonia 

Bpeoiflo 

Gravity. 

Per- 

centnge 

Ammonia 

0 8844 

36-0 

0-9052 

“27-0” 

0-8864 

350 

0-9078 

260 

0-8885 

34-0 

0-9106 

250 

0-8907 

33-0 

0-9133 

24-0 

0-8929 

32*0 

0*9162 

230 

0-8953 

31-0 

t-9191 

22-0 

0 8976 

30-0 

0-9221 

21-0 

0-9001 

29-0 

09251 

200 

0*9026 

28-0 

0-9283 

jq-0 


Specific 

Q ravity 

Per- 

centage 

Ammonia 

Speoifio 

Gravity. 

IVr- 

ceiitage 

Ammonia 

"FbiiT' 

18-0 

0-96 &1 

9-0' 

0-9347 

17-0 

0-9670 

8-0 

1 09380 

16 0 

00709 

7-0 

0-9414 

15-0 

0 9749 

60 

0-9149 

14 0 

007««) 

60 

0-94S4 

13-0 

0 983L 

40 

0-9520 

120 

0-9873 1 

3-0 

0-9556 

11-0 

0 9915 ! 

20 

0-9503 

10-0 

09959 

10 


INDICATORS 

Colour Teats for Alkalies and Acids). 


Acid. 


Litmus 

Uochinral 

Methyl orange . . 
Phenol-phthalein 


Bright red 
Yellow 
Red 

OolourleFB 


Alkaline. 


In prepence of 
Carbon Dioxide. 


Blue 

Reddish violet 
Yellow brown 
Intense red 


Reddish purple 
Not affected 
Not affected 
Useless 


Reaction op Scb5’Sancbb to Various Indicators. 


SubFtanoe. 

Litmus. 

Methyl 

Orange. 

Phenol- 

phthalein. 

Alum 

acid 

neutral 

acid 

Borax 

alkaline 

alkaline 

neutral 

Pntfkncf; metabisulphite 

acid 

neutral 

acid 

Potass, oxalate 

neutral 

neutral 

neutral 

Rochelle salt 

neutral 

neutral 

neutral 

Silver nitrate 

aoid 

neutral 

aoid 

sodium bicarbonate 

alkaline 

a'kahtie 

neutral 

Sodium oitrate 

alkaline 

alkaline 

neutral 

B idium bisulphite 

aoid 

neutral 

aoid 

Bodinm sulphite 

alkaline 

alkaline 

neutral 

Sodium phosphate 

neutral 

alkaline 

neutral 
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Thxbmometbio Rules. 

The following rules for the rapid oonversion of degrees Id on^ 
pystem into anotlier will be found u&oful : — 

To Convert Centigrade mto Fahrenheit: 

ilcgreos Centigrade x 9 5 + 32. 

Ex.— 80° C. X 9 -r 5 = 144 + 32 = 176° P. 

To Convert Fahrenheit into Centigrade : 

(Degrees Fahrenheit— 32) x 5 -r 9. 

Ex.— 100° P. - 32 = 68 x 54-9== 37*8 C. 

To Convert Fahrenheit into Reaumur : 

(Degrees Fahrenheit - 32) 4 * 9 x 4. 

Ex.— 95° F. - 32 = 63 4- 9 X 4 = 28° R. 

To Convert Riaumur into Fahrenheit : 

Degrees R4aumur x 9 4- 4 32. 

Ex.-16° R. X 9 4 = 36 + 32 = 68° P. 

To Convert Centigrade into Reaumur ; 

Degrees Centigrade x 4 — 5. 

Ex.— 60° C. X 4 4- 5 = 48° R. 

I'o Convert R4anmur into Centigrade 
Degrees Reaumur x 5 -r 4. 

Ex.— 80° R. X 5 4 - 4 = 100° C. 
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COMPARISON OP THERMOMETER SCALES. 


]|^UiyALBNCE OF CBNTiaRADE (CbLSIUR) AND 

MOMETERS. 


Fahrenheit Tber- 


Centigrade. 

1 

Fahienheit. { 

Cantijirade. 

0 

320 

35 

1 

33-8 II 

36 

2 

^5 0 

37 4 P 

37 

3 

38 

4 

39‘2 1 

39 

5 

410 

1 40 

6 

42*8 i 

i 

7 

44 6 . 

42 

8 

46 4 • 

' *3 

9 

48 2 

1 

44 

10 

50 0 

1 

45 

11 

51-8 

46 

12 

53 6 

47 

13 

55 4 .1 

1 48 

14 

57-2 li 

1 

; 49 

1 

15 

59 0 

50 

16 

£0 8 ;| 

51 

17 

62 G jj 

52 

18 

64 4 il 

55 

19 

662 1 

54 

20 

68 0 ' 

! 55 

21 

69 8 , 

716 ' 

; 56 

22 

> 57 

23 

73 4 

58 

24 

75-2 

59 

25 

770 

60 

26 

78 8 

61 

27 

80-6 

62 

28 

82 4 

63 

29 1 

84 2 ’ 

64 

30 

'1 

860 1 

65 

31 

87 8 1 

66 

32 1 

89*6 ; 

67 

33 

91-4 1 

68 

34 

93-2 j 

69 


Fahrenheit. i 

Centigrade. 

Fahrenheit. 

95*0 ' 

70 

158*0 

96 8 ' 

71 

159*8 

98 6 • 

72 

1616 

100*4 

73 

163*4 

102*2 

74 

165*2 

104 0 

75 

]67 0 

105*8 

76 

168*8 

107*6 

77 

170 6 

109*4 

78 

172*4 

111*2 

79 

174 2 

113*0 

80 

176*0 

114*8 

81 

177 8 

116*6 . 

82 

179*6 

118 4 . 

83 

18 ) *4 

120*2 1 

84 

183*2 

122*0 • 

85 

185*0 

123 8 

1 86 i 

186 8 

125 6 

i 87 

188 6 

. 127 4 ! 

88 

190 4 

1 129 2 

89 

192 2 

' 131 0 i 

1 1 

1 90 

194*0 

132 8 ! 

91 

195 8 

134 6 i 

92 

197 6 

, 136 4 : 

93 

1 199*4 

1 138 2 

94 

2012 

140 0 

95 

203 0 

' 141*8 

96 1 

204*8 

143 6 i > 97 I 

1 206*6 

145*4 1 

98 

1 208 4 

147*2 

' 1 

99 

210 2 

149*0 

100 

212*0 

150*8 

105 

221*0 

152*6 

110 

230*0 

154*4 

115 

239*0 

156*2 

120 

248*0 
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A TABLE OF ATOMIC WEIGHTS OP THE CHEMICAL 
ELEMENTS. 


Nawb. 

Symbol. 

Atomic We ght 
In Roan a 
Numbers 

Accurate 
Atomic . 
Weight. 

Aluminium 

Ai 

27 

27-1 

Antimony 

Sb 

120 

120-2 

Argon 

A 

40 

39-9 

Aisenio 

As 

75 

75-0 

Barium 

Ba 

137 

137-43 

Beryllium 

Be = G1 

91 

9-1 

Bismuth 

1 Bi 

208 

208-0 

Boron 

B 

11 

1100 

Bromine 

1 

80 

79 96 

Cadmium 

Cd 

112 

112-4 

Gsesium 

Cs 

133 

; 132-9 

Caloium 

Ca 

40 

401 

Carbon 

C 

12 

1 12-0 

Cerium 

Ce 

140 

140-25 

Chlorine 

Cl 

35 5 

35-451 

Chromium 

Cr 

52 

52-11 

Cobalt 

Co 

59 

59 00 

Copper 

Cu 

63 5 

63 60 

Erbium 

Er 

166 

166 0 

Fluorine 

P 

19 

19-0 

Gadolinium 

Gd 

156 

156-01 

Gallium 

Ga 

70 

70*0 

Germanium 

Ge 

72*5 

72-5 

Gold 

Au 

197 

197-2 

Helium 

He 

4 

4-0 

Hydrogen 

H 

1 

1-008 

Indium 

In 

115 

115-0 

Iodine 

I 

127 

126-S7 

Iridium 

Ir 

193 

193 0 

Iron 

Fe 

56 

55-9 

Lanthanum 

La 

139 

138 9 

Lead 

Pb 

207 

206 92 

Lithium 

U 

7 

7-03 

Magnesinm 

Mg • 

24 

24-86 

Manganese 

Mn 

55 

55*0 

Mecooij 

Hg 

2C0 

200-0 
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A TABLE OP ATOMIC WEIGHTS— Continued. 


Namv. 

Symbol. 

Atomlo Weight 
in Round 
Numbers. 

Accurate 
Atomic Weight 

Molybdenum 

Mo 

96 

960 

Neodymium 

Nd 

144 

143-6 

Nickel 

Ni 

59 

58-70 

Niobium 

Nb=Ob 

94 

94-0 

Nitrogen 

N 

14 

14-04 

Osmium 

Os 

191 

191-0 

Oxygen (Standard) 

0 

16 

16-0 

Palladium 

Pd 

106 

106-5 

Phosphorus 

P 

31 

31-0 

Platinum 

Pt 

193-4 

194 8 

Potassium 

K 

39 

39-15 

Praseodymium 

Pr 

141 

140-5 

Rhodium 

Rh 

103 

103-0 

Rubidium 

Rb 

85 

85-5 

Ruthenium 

Ru 

102 

101-7 

Samarium 

Sm 

150 

150-3 

Boandium 

Bo 

44 

44-1 

Selenium 

Be 

79 

79-2 

Silicon 

Si 

28 

28-4 

Silver 

Ag 

108 

107-93 

Sodium 

Na 

23 

23-05 

Strontium 

Sr 

87-5 

87-6 

Sulphur 

S 

32 

32-06 

Tautalum 

Ta 

183 

183-0 

Tellurium 

Te 

128 

127-6 

Terbium 

Tb 

160 

160-0 

ThaUium 

T1 

204 

204-1 

Thorium 

Th 

233 

232-5 

Thulium 

Tu 

171 

171-0 

Tin 

Sn 

118 

119-0 

Titanium 

Tl 

48 

48-1 

Tungsten 

w • 

184 

184-0 

Uranium 

U 

240 

238-5 

Vanadium 

V 

51 

51-4 

Ytterbium 

. Yb 

173 

173-0 

Yttrium 

Yt 

89 

89-0 

Zlno 

Zn 

65 

65-4 

Ziioonium 

Zr 

91 

90-6 
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orThochromatic data. 

DISTRIBQTION OF THE COLOURS IN THE SPECTRUM. 
(Accordinq to Listing.) 


Brown 

••1 

Red.. 

••i 

Orange 

1 

Yellow 

( 

•*1 

Green 

-1 


Wave length 


Wave length. 

Limit 

819 8 

Cyan Blue.. 

[Limit 

4919 

Middle . . 

7G8 6 

( Middle . . 

473 0 

Limit 

725 4 

Indigo 

( Limit 

455-5 

Middle . . 

683 2 

1 Middle . . 

439-2 

Limit 

647 2 

Violet 

j Limit 

424 0 

MHdle . . 

614 9 

i Middle .. 

409-9 

Limit 

585 6 


f Limit 

396 7 

Middle . . 

559 0 

Lavender . . 

] Middle . . 

384-3 

Limit 
Middle . . 

534 7 
512-4 


( Limit 

372-6 


WAVE LENGTHS OP BRIGHT LINES OP ELEMENTS USED 
IN PLOTTING OUT THE SPECTRUM. 


(In Ten-Millionths of a Millimetre Angstrom Units.) 
Table I. 


Name of 
line. 

Colour. 

Lithium 

Red 

Lithium 

Orange 

D 

Orange 

“ Little b” 

Green 

Strontium 

Blue 

Calcium 

Blue 

Potassium 

Violet 



Wave 

Salta used. 

lengths 


= \ 

Lithium chloride or nitrate . . 

6705 

Litbi^.m chlonae or nitrate . . 

6102 

Sodium chloride or bicarbonate 

5893 

Magnesium ribbon 

5183 

Strontium chloride or metal . . 

4607 

Calcium iiitraio or chloride 

4227 

Potassium chloride 

4080 


Table I. has been drawn up so as to enable any one with nothing 
more than an ordinary Bunsen gas buiner to couhtrurt a chart, by 
means of which the position of any Fraunhofer line in the spectrum 
may be determined with sufficient accuracy for all photographic 
purposes. The salts should be dissolved in distilled water so as to 
form a saturated solution, a narrow loop of copper or iron wire snould 
be wound with fibrous aKbostos, and this repeatedly heated in the 
Bunsen and allowed to cool. 
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Tablb it. 


G 

“ Little b ” 
P 

Magnesium 

G 

“ Little h” 


Bed 

Green 

Bluish -green 
Blue 
Blue 
Blue 


Hydrogen tube 
MAgnesium rod 
Hydrogen tube 
Magnesium rod 
Hydrogen tube 
Hydrogen tube 


.. I 6563 
.. I 5183 
.. I 4861 
4481 
4308 
4102 


Table 11. will give the daLa. mosb easily obcainud if a small induc- 
tion coil in used. A small coil, giving a fat ^ or | in. spark, and 
actuated by three bichromate bottles will suihee to show the lines in 
this table. The hydrogen tube is, of course, of the well-known 
Pluoker or Salet form. The magnesium may bo used in twisted spirals 
of ribbon, but preferably m rod form, and the rod.-w should bo filed 
to comparatively sharp points. The constricted portion of 
the vacuum tube and the points of the magaesium rod should be 
placed parallel to and not at right angles to the slit. 


EXPOSURE TABLES. 

The following table, based on that of Burton, gives a rough idea of 
the exposures for varioub subjects and diaphragms under the following 
conditions: — 

1. Best lighting, midday sunshine in May, June, and July. 

2. With the most rapid commercial plates. See below for factors 
applying to other conditions. 


FI No. 

Average Subject withi 
objects in Fore- | 
; ground. Street i 
Scenes. Outdoor ' 
Fp me Studies 

Landscapes with 
Light Foregiouiid, 
Lake, River, and 
Beach Scenes. 

1 

Boa 
C’oiids 
and Sky. 

S’! .s. 

El. o £ S 

? o’i ® 

OJ > " C 

a> V o 
CO® Q 

Under Trees, Woods, 
Avenues, 
Glades, etc. 

Portrait m Average 
Well-lighted 
Room. 

fl^ 

1/250 

1/500 


1/120 

1/20 

1/8 

f/4'5 

l|^00 

1/400 

— 

l/lOO 

1/15 

1/7 

fl5’6 

1/130 

1/250 

— 

1/64 


1/4 

fl6-S 

1/100 

1/200 

i/iooo! 

1/50 

3/8 

1/3 

fn 

1/80 

1/150 

1/800 

1/40 

VI 

2/5 

m 

1/64 

1/120 

1/600 

1/30 

1/5 

1/2 

//ii 

1/30 

1/60 

1/300 

1/15 

1/2 

1 

//16 

1/15 

1/30 

1/150 

1/8 

1 

2 

fi22 

1/8 

1/15 


1/4 

2 

4 

flSi 

1/4 

1/8 

1/40 

1/2 

4 

8 

//45 

1/2 

1/4 


1 

8 

16 

y/64 

1 

1/3 

1/10 

2 

16 

30 
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In weather other than bright sunshine the above exposures are 
multiplied as follows : — 


Bun behind a cloud . . . , [ « distinct ehadows . . J 

ight olouds over the'l 

shadow J «l°«d8 ) 


X 4 to 5 


At other hours of the day and times of the year the above exposures 
are multiplied by the numbers in the following table of daylight 
variation. The figure 1 in the table indioates times for which the above 
exposures are correct. 


VARIATION IN DAYLIGHT FROM MORNING UNTIL 
EVENING (FOR LATITUDE OF BRITISH ISLES, NORTH 
GERMANY, Etc ). 


January 
Febri ary 
March .. 
April . . 

May 

June 

July 

Augmt . . 

September 

October.. 

November 

December 



Aftbbnoon. 
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A MENTAL RULE FOR TELEPHOTO EXPOSURES. 

(Captain Owen Wheeler.) 

AfiBume that the positive is used at //16. With a meter or by any 
other means find the exposure required in the ordinary way for 
stop //64, makinR due allowance for distance and character of subject. 
Then multiply the time of exposure thus found by the necessary 
factor givsfn m the following table for various magnifications : — 


4 magniiioations 

X 

1 

For 10 magnifications 

X 

6 

5 

X 


11 

X 

7 

6 

X 

2 

12 

X 

8 

7 

X 

3 

13 

X 

10 

8 

X 

4 

14 

X 

12 

9 

X 

5 





If the tele-positive is stopped to //ll or //8, the exposure on which* 
the method is basod must bo taken as foe //45 ^r //32, as the case 
may be. 


PINHOLE EXPOSURES. (Watkins-Powbr Numbers.*) 


WP. 

No. 

Diameter. 

Nearest 
Needle Size. 

Good Working 
Distance. 

1 

Inch. 

0160 

Inch. 


inches. 

2 

0 080 

A 

— 

— 

3 

0 053 

A 

1 

40 

4 

0 040 

siV 

4 1 

20 

5 

0 032 


5 1 

14 

6 

0 027 

'its 

'7 ! 

10 

7 

0023 

^ i 

8 1 

8 

8 

0 020 

A 

10 ! 

5 


Rule tor use ot W.P No in Column 1. — Multiply W P. No. of 
aperture by its working distance from plate. Use the result ai> the 
f/No in calculating exposure by meter, tables or other means. What^ 
ever the calculated result is in seconds or fractions of a second^ 
expose that number of minutes or fractions of a minute. Example. — 
W.P. 6 at 8 inches — caloulato as f/48 

* The principle of this system will be understood from a con- 
sideration of an example of focal aperture: — A ^-inch aperture at 
9 inches = f/36 If every second on the actiuometer is to be 
reckoned a minute, the aperture must be one-sixtieth the area, that is 
the diameter must be divided by or, near enough, by s 8. 
Therefore, an aperture of ^ 4- 8 = ^ inch diameter = f/36 when 
minutes are given instead of seconds. Therefore, reasoning back- 
wards, a pinhole of ^-inch diameter is called No. 4 (32 4 - 8). Simi- 
larly one of half the diameter is No 8, and so on. Mr. Watkins, in 
order to allow for the exposure in exoess of the theoretical which is 
needed in pinhole photography, calculates minutes as seconds at ^ 
instead of A, the area of aperture, and therefore his so-oalled W.P. 
(Watkins- Power number) is obtained by dividing the denominator of 
the fraction whioh expresses the diameter of the pinhole by 6*3 instead 
ef 8. Thus, in the case of a A*^<uneter hole, 38 4- 6*3 a Q|>:^ or, seaD 
enough, W.P. No. Is 6. ' * 
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SHUTTER SPEEDS FOR MOVING OBJECTS. 

From the Wellcome Easpoaure Record and Diary** 

The formula and table given below indicate the shutter speeds 
necessary to seoare negatives sufficiently sharp for direct printing. 
For enlarging it is better to give } to | these exposures, or to work 
farther from the object. The figures are no guide to what is the correct 
exposure for the plate. 

If D == distance of object in feet, F =» focal length of lens, S = speed 
of object in feet per second, and E » exposure for an object moving 
across the field of view, then 

isfFirs 

The following table gives in round figures the shutter speeds neceB> 
sary for various moving objects, using the ordinary quarter plate lens 
of about 5 in. focus. The column A is for objects moving directly 
towards the operator, B for objects moving obliquely towards or from 
the camera, that marked 0 for objects moving directly across the field 
of view. 


Distance of Object, 25 ft., unless 
otherwise stated. 



B 



Street groups (no rapid motion) . . 
Pedestrians (two miles per hour) . . 

Animals grazing 

Pedestrians (three miles per hour) 
Pedestrians (four miles per hour) . . 
Vehicles (six miles per hour) 

Vehicles (eight miles per hour) 
Oyolihts and trotting horses 
Foot races and sports 

Divers 

Cycle races, horse galloping 
Yachts (10 knots per hour) at 50 ft. 
Steamers (20 knots per hour) at 50 ft. 
Trains (30 miles per hour! at 50 ft. 
Trains (60 miles per hour) at 50 ft. 


1/5 to 1/10 


\ 

1/20 

1/40 


1/30 

1/60 


1/40 

1/80 


1/60 

1/120 


1/hO 

1/150 


1/160 

1/300 


1/240 

1/500 


— 

1/600 


1/300 

1/760 


1/60 

1/120 


1/120 

1/240 


1/150 

1/300 

• • 

1/300 

1/600 


1/60 

1/90 

1/120 

1/180 

1/.450 

1/500 

1/700 

1/800 

1/900 

1/180 

1/360 

1/450 

1/900 


At 50 ft. the exposure may be double that at 25 ft. 
At 100 It. the exposure may Ite double that at 60 ft. 
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OPTICAL CALCULATIONS. 

FINDING THE FOCAL LENGTH OF A LENS. 

As simple and accurate a method as any is first to focus the lens 
on an object at an infinite dibtance (see table on page 717), and to 
mark the position of any convenient part of the moving lens front on 
the dxed camera baseboard, then place any object such as a foot rule 
before the camera, and focus — by moving only (1) camera as a whole 
and (2) camera front on baseboard, not back of camera — until image 
on screen is same S'ze as original. The distance through which the 
camera front has to be moved to secure this is the focal length of the 
lens, and lo indicated by the aepai^aiion of the mark on the fixed ba&e* 
board from that on the lens front in its final (same-size) position. 


FOCAL DISTANCES WHEN COPYING ON A BEDUCED 
SCALE. 

When reducing an original x times (linear), distance from original to 
lens 18 found by multiplying focal length of lens by x and adding one 
focal length. 

Example — Ueduolng 12 in. to 4 in. (reduction of 3 linear) with 6 in. lens, 
distance from original to lens is 6x3+6^24 in. 

Distance from lens to plate is found by dividing focal length by x 
and adding one focal length. 

Thus (conditions as above) 6 -rS 4-6^8 in. 

FOCAL DISTANCES WHEN ENLAKGING WITH CAMERA 
OR LANTERN. 

When enlarging a negative x times (linear), distance from negative 
to lens IS found by dividing focal length of lens by x and adding one 
focal length. 

Example,— A Inches in negative to 16 inches In enlargement, that is x equals 
4. With lens of 8 inoh focus, distance from lens to negative is 8t-4+8a>10 in. 

Distance from lens to sensitive paper or plate is found hj multiplying 
focal length of leua by x and adding one focal length. 

Thus (conditions as above) 8x4+8^40 in. 

** CONJUGATES” AND “EXTRA FOCAL '* DISTANCES. 

The full distances : (1) lens to plate, and (2) lens to original, are 
oal ed the ** conjugate focal lengths.” 

Imagine a solid bar projecting in front of and behind the lens to a 
distance in each case equal to the focal length of the lens. The 



714 


THE BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, 


[1915 


distances from opposite ends of the imaginary bar to the original and 
plate respectively are the ** extra focal distances ” (E.F.D ). They 
are the conjugates less one focal length. 

MENTAL LENS CALCULATIONS. 

By using the ** extra focal distances’* lens calculations become 
much more readily done in the head, remembering that — 

When copying or enlarging, say, 4 times, the greater ’’ extra local 
distance ” is four times the focal length of the lens, and the smaUer 
“extra focal distance” one-fourth the focal length of the lens. 
Similarly for a 5-times reduction or enlargement, the greater E.F D. 
is five times the focal length ; the smaller, one-fifth the focal length. 

By adding one focal length to each of these E.F.D.’s vre get the 
actual distances from plate and original to lens. 

STUDIO CALCULATIONS. 

(By the E.F.C, Method.) 

To calculate what length of studio is necessary for work of a given 
kind with a given lens, it is convenient to take the height of the 
average sitter as: — 


Full length standing 68 inches 

Head and shoulders 30 inches 


When making portraits in the sizes of prints in common use, the 
degrees of reduction are those given in the following table : — 


Name and Size of Photograph. 

C. deV. 

Cabinet. 

Boudoir.* 

Imperial, f 

Height of image on photograph 

3 

5 

7J 

9 

For full-length portrait, reduction figure ib 
F or head and Bnouldera portrait, reduction 

23 

13 

9 

74 

figure 18 

10 

6 

4 

3 nearly 


* 84 X 5 1 10 X 6i. 


These few figures and the E.F.D. rule given above are all that is 
required for the ordinary studio calculations. 

Thus we want to know what descriptions of work can be done, say, in 
a studio 18 ft. long with a 10 in. lens, that is we want to find the 
reduction figure possible in these conditions. 

In all calculations of studio working space 6 ft ought to be subtracted 
from the waibto-wall length. The sitter will usually be 3 ft. in front 
of the back wall, and the photographer wants about the same space 
behind the camera. 

Therefore, working space is 12 ft. » 144 in. 
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Subtractixic( 2 focal lengths (20 inches), the space for the two 
B.F.D.’s is 124 in**. As tl^ smaller E.F.D. is only an inch or so (a 
fraction of the focal length) , it is near enough to take this 124 ins. as 
the front E.F.D. Dividing it by the focal length, 

124 ^ 10 = 124. 

we got the reduction figure, showing thai» the greatest reduction we can 
get IS not qui e enough for full length cabinets. 

Similar studio calculations are readily made, bearing in mind that 
the total wall-to-wall length is parcelled out thus: — 

E.F D. towards object, (large). 

E.F.D. towards image (small). 

Two focal lengths. 

Space for bitter and operator (6 ft.). 

Remember, too, that the obj‘ect E.F.I> is equal to the focal length 
X the reduction figure, whilst the image E F.D is the focal length 

the reduction figure, and is, therefore, never more than an inch or two 
at the most. 

SHORTENING AND INCREASING THE FOCAL LENGTH 
OF A LENS. 

The rule (very rough, on account of the impossibility of knowing 
from which part of a lens-mount to measure) for finding the focal 
length of an extra lens, to reduce or increase the focal length of a given 
lens, IS . — 

Multiply the focal length to be altered by the final focal length 
desired, and divide the product by the original focal length less the 
final focal length. 

fixF 

That is : /j = 

fi-p 

where fi is the original focal length, 

F the final focal length required, 

and /z the focal length of &hc necessary added lens. 

To increase the focal length use a negative lens. 

To reduce the focal length use a positive lens. 

MAGNIFIERS. 

When using a supplementary lens (magnifier) as a means of bringing 
near objects into focus, the focal length of the supplementary lens 
must be equal to the distance of the object. This holds good what- 
ever the focal length of the original lens. 

TELEPHOTO CALCULATIONS. 

F a equivalent focal length of oomplete lens. 

OB equivalent focal letigi h of positive. 

/z B equivalent focal length of negative. 

E « camera extension, from negative lens to ground glass. 

M B magnification, that is number of times the image given by the 
oomplete lens is larger than that given by positive alone. 
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Magnification whea working at given extension is found by dividing 
camera extension by fooal length of negative lens and adding 1. 



Camera extension, necessary for given magnification — multiply 
focal length of negative lens by magnification less 1. 

JS7=/,(3f-l) 

Focal length of complete lens.— Multiply fooal length of positive by 
magnification. 

STEREOSCOPIC FACTS AND FIGURES. 

To secure correct conditions of oonvergenoy each print must be seen 
under the same angle of view as that at which it was produced, 
and the two prints must be mounted in accord with the following 
rules : — 

Let P = separation of any pair of corresponding points on prints. 

N = separation of same points on negatives. 

E separation of eyes (average is 64 mm.). 

L = separation of camera lenses. 

A non-prismatic stereoscope being used : — 

1. If image points represent infinitely distant objects, make P •m E, 

2. If only near objects are shown and an ordinary single plate 
double lens stereo camera has been used 

Make P « E + L - N. 

3. If a single camera is used for two separate exposures, or if two 
separate similar cameras are used together, measure N with negatives 
pl^d edge to edge and in the same relative positions that they occu- 
pied during exposure, and then 

Make P ^ E — N + length of one plate. 

If a prismatic stereoscope, fitted with properly centred half lenses 
is used, add the width of one prism to above values of P. 


DIAPHRAGM NUMBERS. 
Equivalent F/- and Uniform System Numbers. 


Bel. Exposure Beq'd. . 

1 

2 

4 

•8 

16 

32 

64 

F Nos 

4 

5-6 

8 

11-3 

16 

22-6 

32 

U.S. Nos 

1 

2 

4 

8 

16 

32 

64 


Note. --M ost lenses are now marked with the f/ numbers, aUhough 
the U.S. numbers are used on Kodak lenses. Also the actual 
diameter of the diaphragm aperture in mlUimetres is marked on Zeiss 
lenses, such as the ** Convertible.” 
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APPROXIMATE INFINITY FOR LENSES OF VARIOUS 
FOCAL LENGTHS. 

By 0. WsLBOBNB Piper, from “ The First Book of the Lens.’* 

f 

SIBTANOS OF FOCUBlUNO-SOllSEN BKHINI) PBINOlPAL FOCUB. 

FOCAL 


LENGTH, 

INOUUB. 


in. 

vtir 

in. 


in. 

nftny 

1 

3 yds. 


yds. 

15 

yds. 

30 

yds. 

2 

11 

•1 

28 

11 

55 

11 

no 

It 

3 

25 


63 

11 

125 

11 

250 

tt 

4 

45 


113 


225 

}« 

450 

«t 

5 

70 

11 

175 

11 

350 

11 

700 

II 

6 

100 


250 

11 

500 

11 

1000 

It 

7 

136 


340 

1* 

680 

11 

1360 

11 

8 

178 

n 

i 

mile 

4 

mile 

1 

mile 

9} 

264 

11 

660 

yds. 

i 

It 

li 

milet 


351 


4 

mile 

1 

It 

2 

II 

12i 

434 

11 

1085 

yds. 

li 

miles 

24 

II 

13| 

525 

n 

1 i 

mile 

14 

11 

3 

11 

16 

700 


\ 1 

11 

2 

It 

4 

11 

171 

875 


: H 

miles 


1 * 

5 

ti 

194 

1056 

11 

' H 

11 

3 

1 * 

6 

II 

21 

1225 

1 1 

, M 

11 

34 

ti 

7 

11 

224 

1406 

11 

1 2 

i» 

4 

1 1 

8 

tt 

24 

1600 

1 1 

' 24 

11 


11 

9 

It 

25 

1 

mile 

2 i 

i» 

5 

It 

10 

ti 

28 

n 

miles 


11 


ti 

13 

11 

30 

U 

11 


11 

74 

It 

15 

It 

33 

IJ 

11 

44 

11 

9 

ti 

18 

It 

35 

2 

i> 

5 

>1 

10 

It 

20 

11 


By fooussing aoourately on distances not less than those given, we 
ensure that the focussing-soreen is within or, 

from the true principal Joous, 
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DISTANCES WHEN ENLARGING AND REDUCING. 

FoOUsj TIMBB Off ENLABOSMSNT AND REDUCTION. 


Oi 

Lens, 

1 

2 

3 1 

4 

5 

6 

7 

8 

inohoB 

inohes 

inches 

S 

M 

o 

a 

inches 

inches 

inches 

inches 

inches 

T 

6 

• 9 

12 

15 

18 

21 

24 

: 27 

o 

6 

4 

4 

3| 

38 

34 

3* 

3* 

H 

7 

104 

14 

174 

21 

2H 

28 

; 314 

7 

51 

4 

48 

44 

4* 

4 

3k 

A 

8 

12 

1 16 

20 

24 

28 

32 

j 36 

4 

8 

6 

54 

5 

44 

4* 

44 

4J 

4 

9 

13* 

18 

224 

27 

314 

36 

4to 

9 

4 

6 

58 

5* 

51 

54 

5* 

c 

10 

15 

20 

25 

1 30 

35 1 

1 40 

45 

0 

10 

74 

6§ 

61 

6 

58 i 

i 5? 

58 

54 

11 

16J 

22 

27* 

33 

384 

44 

494 

11 

81 

74 

6? 

68 

6A 

6? 


C 

12 

18 

24 

30 

36 

42 

48 

54 

D 

12 

9 

8 

74 

74 

7 


6| 

7 

14 

21 

28 

35 

42 1 

49 

5b’ 

63 

f 

14 

104 

94 

8f 


84 

8 

74 

8 

16 

24 

32 

40 


56 


72 

16 

12 

108 

30 

9’ 

94 

9+ 

9 

Q 

18 

27 

36 

~T5~ 

54 

63 

72 

81 


18 

134 

12 

Hi 

104 

104 

10^ 

104 

10 

20 

30 

40 

50 

60 

70 

80 

90 

20 

15 

134 

124 

12 

111 

114 

111 

11 

22 

33 

44 

55 

66 

77 

88 

99 

22 

16^ 

148 

13S 

134 

12g 

12^ 

128 

12 

24 

36 

48 

! 60 

72 

84 

96 

108 

24 

18 

16 

! 15 

14* 

14 

134 

134 


The table ia naed aa follows: -Knowing the focal length of the lens to be uwed 
and the degree of (linear) enlargement or reduction, look up the figure for enlarge* 
ment orreduotion in the upper horizontal row, and carry the eye down the column 
below it until it reaobea the horizontal line of figures opposite the local length of 
lens ID the left-hand column. 

When mUarging, the greater of the two diatancea where the two lines Join is the 
distance from lens to * he sensitiye paper or plate. The lesser is the distance from 
lens to negaclve, or picture being enlarged direct in camera. 

When reduHngt the distances are viee^vend : the greater is the distance from lens 
toorlglnalf the snalter from lens to sensitive plate. 
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RELATIVE EXPOSURES WHEN ENLARGING (WITHOUT 
A CONDENSER). 


New 
Times of 
Enl'irge- 
[ ment. 


Ti 

e of enlargement tor which exposure is known. 

. 

1 

1 1 

i 1 

2i 

.iJ 


4 

Jj 

6 

8 

10 

12 

1 

1 

ii 

^ 1 


i M 


i 

i 

A 

A 

A 

A 


li 

1 


4 


h\ 

i 

k 

4 

A 

A 

A 

2‘ 

2i 

IJ 

1 : 

i 

1 4 ’ 



1 i 

i 

1 4 

A 

1 A 

2r 

3 

2 i 

1 ii"' 

1 1 1 

i 1 

^ \ 

1 i j 

' i 1 

i \ 

* 

A 

A 

3 

4 

2J ! 


1 

1 

^ 1 

1 3 

* 


4 

4 

A" 

3i_ 

5 


! 2* 1 

1 1? 

li 1 

1 1 ' 

1 1 

i ' 

J 

; i 

4 

4 

4 

6 “ 

4~ ' 

3 1 

[2 

1 li 

1 

1 

k] 

i 

'~4“ 

i' 

4 

5 

9 

6 

4 

3 

2i 


14 

1 1 

i 

* 

4 

4 

6 

12 

8 

5 

1 4 

; 3 

1 2i 

2 

li 

1 

« 

* 


~8 "" 

20 

!13 

9 

“•r”' 

\'5'] 

4*’ 

"sr 

"2i 

1 

1 i" 

‘1’ 

~4 

10 

30 

Il9 

13 

10 

i 7 

6 

5 

3i 

24 

1 14 

1 

i 

12 

42 


19 

14 

11 

8 

7 

4i 

1 34 i 2 

14 

1 


To U 90 thiB table find m the top horizontal line the nnraber of titaes of enlarffe* 
ment for which ezpoaure Is known. Under this number the relative time of 
exposure for different degrees of enlargement will be found opposite the new 
times of enlargement in first vertical column. 


RELATIVE EXPOSURES WHEN COPYING OR REDUCING 


- 2 o • 
? Sfi => c 


Scale of reduction for which exposure is known. 



O «-53 c 

Z <us 

1 

1 

i 1 

4 


i i 

k 1 

T'i 

& 1 

i‘fl 1 

* 

A 

1 

1 

11 

14 1 

13 

21 

24 

3 

3 

3 

34 

34 

H 


9 

1 

1 A| 

li 


2 

2 

21 

2 i 

24 

3 

3 

4 


4 

1 1 

11 

14 

1^ 

2 

2 

1 2i 

1 2i 

24 

24 

”'4 

{ 

^ 1 


"1 

11 

1 



1 2 

2 

2 

2 

4 

f . 


'1 


1 


li 

li 

14 

14 


13 

1 

i 

4 ! 

i 

4 

1 

1 1 

1 

1 u 

14 

li 

1 14 

14 

4 

i 

i 4 

4 

i 

i 

! 1 


\ 1 ! 


14 

'ii 

i! 

1 


1 1 


i 


i 4 

1 

1 1 ) 

i 1 ‘ 

14 

14 

11 

h 

i 

1 1 

i 

4 

i 

i i 

J 


1 1 

1 

lA 

14 

i?h 

4 

4 

i 

'V 

1 ^ 

i 

4 

4 


1 

1 1 

14 

bV 

i 

» 

i 

4 

4 

4 

4 


9 

4 

5 

1 

4 

4 

1 

i 

1 

4 

1 

1 1 

1 

1 


TO use this taoie nna in cne sop nori»umi»i ««« - — ----- --- ------ 

exposure is known. Under this scale the relative time of 

de^ees of reduction will be found opposite the new scales of redaction marked in 
first vertioaJ column. 
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TABLE OP VIEW-ANGLES. 


Divids TBS Babb* or thb Plate by thb Equivalent Pocub op 

THE Lenb. 


If the 
quotient is 

The 
angle is 

If the 
quotient is 

The 
angle is 

If the 
quotient is 

The 
angle is 

0-282 

Degrees. 

16 

0*748 

Degrees. 

41 

1-3 

BjlM 

0*3 

17 

0*768 

42 

1*32 

67 

0 317 

18 

0*788 

43 

1-36 

68 

0*335 

19 

0*808 

44 

1*375 

69 

0 353 

20 

0*828 

45 

1*4 

70 

0*37 

21 

0 849 

46 

1-427 

71 

0 389 

22 

0*87 

47 

145 

72 

0 407 

23 

0*89 

48 

1*48 

73 

0*425 

24 

0 911 

49 

1*5 

74 

0-443 

25 

0*933 

50 

153 

75 

0*462 

26 

0*954 

51 

1 56 

76 

0 48 

27 

0 975 

52 

159 

77 

05 

28 

1*0 

53 

1*62 

78 

0 517 

29 

102 

54 

1*649 

79 

0*536 

30 

1*041 

55 

1678 

80 

0*555 

31 

1*063 

56 

1*7 

81 

0 573 

32 

1086 

57 

1*739 

82 

0*592 

33 

1*108 

58 

1769 

83 

0*611 

34 

1132 

59 

1*8 

84 

0*631 

35 

1 155 

60 

1*833 

85 

0*65 

36 

1 178 

61 

1*865 

86 

0*67 

37 

12 

62 

1*898 

87 

0*689 

38 

1*225 

63 

1*931 

88 

0*708 

39 

1*25 

64 

1*965 

89 

0*728 

40 

! 1*274 

65 

2*0 

i 90 


Example,— QtiwQJi a Ions of 13 iochoB equivalent focus ; required the 
angle included by it on plate x 4^. 

Diagonal in 5*3 inches. 5*3 >-13 *407, corresponding with angle 
of 23°. 


* More accurately the diagonal of the plate, inasmuch as the field of 
the lens is circular, and if the comers of the plate are to be covered 
the angle embraced by the lens should be sufficient to cover the 
diagonal of the plate. The maker of a lens, stated to cover up to a 
given angle, may be asked if that angle is measured on the length or 
diagonal of a plate. 

The lengths of the diagonals of the plates most commonly uaed are : — 


X 34 diagonal 4*6 inches. 
X 4j „ 5*3 „ 

X 4 6*4 „ 

X 6J „ 8 0 „ 

X 5 H 8*6 „ 


10 

12 

15 


X 5 diagonal 9 0 inches. 
X 84 10*7 

X 8 „ 128 

X 10 „ 15*6 

X 12 „ 19*2 
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TABLES OF DISTANCES AT AND BEYOND WHICH ALL 
OBJECTS ARB IN FOCUS WHEN SHARP FOCUS IS 
SECURED ON INFINITY. 


Focal 

Ratio marked on Stops. 

length 

of 

Lena 

m 

/5-6 

fie 

fn 

m //lO 

mi 

fue 

me 

m 

//22 

//32 

/744 

inohes. 



] 

Number of foot after which all is in focus. 



4 

33 

24 

22 

19 

1 

13 

12 

9 

8 

7 

6 

4 

3 


38 

27 

25 

21 

19 

15 

14 

10 

10 

7 

7 

5 

34 

4] 

42 

30 

28 

24 

21 

17 

15 

11 

11 



54 

4 


47 

34 

31 

27 

24 

19 

17 

12 

12 


84 

6 

5 

5 

52 

36 

35 

30 

26 

21 

19 

14 

13 

l(k 

94 

84 

54 

54 

57 

40 

38 

33 

28 

23 

21 

15 

14 

III 

104 

7 

53 

sX 

63 

45 

43 

36 

31 

25 

23 

17 

15 

m 

114 

74 

6 

s! 

68 

50 

46 

38 

34 

27 

25 

18 

17 

lii 

13 

8i 

64 

6 

75 

54 

50 

42 

38 

30 

28 

20 

19 

15 

14 

9 

7 

64 

81 

58 

54 

46 

40 

32 

29 

22 

20 

16 

15 

10 

74 

sX 

87 

62 

58 

50 

44 

35 

ll 

23 

22 

17! 

16 

11 

8 


94 

67 

63 

54 

47 

38 


2b 

24 

19 

17 

12 

84 

7 

101 

72 

68 

58 

51 

40 

37 

27 

25 

90 

1R 

124 

9 


lo9 

78 

73 

62 

54 

44 

59 

29 

27 




134 

10 


117 

83 

78 

64 

58 

47 

42 

31 

29 

24 

21 

14A 

104 

7i 

124 

90 

83 

71 

62 

50 

45 

33 

31 

25 

22 

154 

11 

8 

132 

96 

88 

76 

68 

52 

48 

36 

32 

28 

24 

16 

12 


141 

100 1 

€4 

80 

71 

56 

51 

37 

35 

29 

25 

17» 

124 


150 

104 

100 

84 

76 

GO 

56 

40 

38 

30 

27 

19' 

134 

81 

156 

111 

104 

89 

7a 

63 

57 

42 

39 

32 

29 

20 

14 

9 

168 

120 

112 

96 

84 

67 

61 

45 

42 

34 

31 

21 

15 

H 

180 

127 

116 

101 

90 

71 

65 

47 

45 

35 

32 

22 

16 

9} 

190 

133 

125 

107 

95 

75 

68 

50 

47 

37 

34 

24 

17 

9} 

197 

141 

i:i 

113 

. 99 

79 i 

72 1 

52 

50 

39 

36 

25 

18 

10 

208 

148 

140 

120 

104 

83 

75 

55 

52 

42 

38 

26 

19 



If sharp focus is secured on any of the distances shown, then, with 
the stop indicated, all objects are in focus from half the distance 
focussed on up to infinity. 
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FOCAL LENGTH OF LENSES RECOMMENDED FOR 
STUDIOS OP VARIOUS LENGTHS. 

The following table shows the focus of lens which is suitable for 
comfortable working in studios of various lengths In each case it is 
assumed that 5 ft. of the length will be taken up by camera, operator, 
sitter and background. The figures in coliimn 1 are the full run of 
the studio, including this 5 ft. In the case of the short studios the 
focal lengths are about the longest which can be used : in the case of 
the longer studios somewhat greater focal lengths might bo used, but 
the lenses directed in the table are about the best for general work. 


Length 

of 

Studio. 

Feet. 

CDV. 

full 

length. 

Inches. 

CDV. 
half length 
and 

Cabinet 
full Ictigth 
Tnclies. 

(\D V. 
head, 

1 Cabinet 
half 
length. 
Inche" 

Cabinet 
head and 
Boudoir 
full 
li*nglh 
IncheH 

Boudoir 
half 
length, 
Panel full 
length. 
Inches. 

Boudoir 

head, 

Psuel 

half 

length. 

Inches. 

12 

4* 


84 

9’ 

12* 

14 

14 

4r 

74* 

9 

10* 

13* 

16 

16 

55 

8i 

10 

104 

16 

18 

18 

6 

84 

104 

lOi 

16 

18 

20 

6 

10 

104 

12 

18 

20 

22 

7 

104 

12 

14 

22 

22 

24 

84 

12 

14 

16 

24 

24 

28 

84 

134 

16 

16 

24 

24 

30 

10 

134 

16 

18 

24 

24 


* Full lengths may be obtained with these focal lengths, but the 
standpoint is so near to the sitter that good perspective cannot be 
expected. 
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TABIiES IN PAST ISSUES OE THE ALMANAC. 

The following is e list of tables wfaiob have appeared in past issnee of 
the ** Almanao/' bni are not included among those in the present volume. 

The reference in brackets after each is to the most reoent issue of the 
“ Almanao" in which the table has appeared; in most oases it will be 
found included for several years prior to the date of this reference. 

Chemical Tables. 

Weights and Meaawes Act, [^*3. J.A.'* 1905, p. 1012.1 
SimpUficaHon of EmvXswn Calculations. (Equivalence of Alkaline 
Haloid Salts.) [“ B. J.A.** 1903, p. 1160.] 

Solubility of the Silver Halotds — Valenta. [*' B. J.A.’* 1907, p. 1109.] 
Freeeing Mixtures. [“B.J A.** 1907, p. 1116.1 
Chemical Equivalence of the Alkalies. [“ B J A.*' 1903, p. 1159.] 
DeveU^ng Equivalence of the Alkalies. [** B.J.A.” 1903, p 1169 ] 
Chemical Beaciions of the known Developing Agents (Tests bf 
Developers). [“ B. J A.’* 1904, p. 1010.] 

Eyro Developers recommended for various Elates hy Makers. [“ B. J.A." 
1890, p. 666] 

TaSles of Developers {in grains per ok) fo>‘ Various Commercial Elates 
[“B.J.A.*’ 1912, p. 761. J 

Orthochbomatzc Data. 


Speeds and Colour Sensitiveness of Various Elates to Different Lights. 
••Eder. C*‘ B.J.A." 1907, p. 1115.] 

Wave-Lengths of the Principal Fraunhofer Spectrum Lines ^ and the 
Elements that give them [** B.J.A." 1905, p. 1144 J 
BefiecHon of Light from various surfaces. [** B.LA.’* 1900, p. 1016.] 
Light and Extosxtbe. 

Hourly Variation in the Sun's Position in Degrees from the South at 
Different Seasons of the Year.-yf. A. C Branfil. [*• B. J A." 1903, p. 1176.] 
Points of the Compass at which the Sun rises for London^ Edinburgh^ 
and Dublin, f** B.jTA.” 1869, p. 147.] 

Sun's Altitude for various Latitudes. [** B.J.A.** 1898, p. 1068 ] 
Exposure and Bens Aperture. f“ B J.A.** 1910, p. 991 ] 

Actinograph Exposure Table, t'*^*^-^*’* 1901, p. 702.J 
ComparaHve Exposures. — W. K. Burton [“ B.J A.’* 1887, p. 341 ] 
Comparative Exposures. — Dr. Scott. [** B J.A.*' 1887, p. 432 ] 
Displacement on Ground Glass of Objects in Motion. [;*B.J.'!A.’* 
1908, p. 1180.] 

Comparative Plate-speed Jf umbers. [“ B.J. A.” 1912, p. 897.] 

Optical Tables. 


Equations relating to jPoct, etc — Branfil. [*‘ B.J A.” 1907, p. 1120.] 
Depth of Field. — Formula. [“B.J A.'* 1910, p 894.] 

Combining Lenses. ^Formula. [“B.J. A.” 1910, p. 893.] 

PmnmmntivM ■m..Wnj»fn>Sqi -» F** B .T A ** 1910 « RQ*; 1 


Correction of ConiJljmgent Distortion. — Formula. [“ B J. A. " 1910, p. 896,] 
Scale of Image. -^Wprmula. [“B.J A.“ 1910, p. 803 1 
Conjugate Foci. — Formula. [“ B.J A." 1910, p. 892.] 

Mimmum Length of Studio for a given Lens. [*' B.J.A.’' 1905. p. 998.] 
BoyaX Photographic Society's Standard Diaphragms. [“ B. J.A.^' 1908, 
p. 1178; 1906, p. 1149 ; and 1907, p. 1093 ] 

“ Uniform System" Numbers for Stops from fjl to fJlOO, [“B.J.A.“ 
1905, p. 1147.] 

ConUnentaJ Stops and their U.S. Equivalents. [“ B.J. A,*' 1907, p. 1127.1 
Oorrectionfor Inconstancy of Aparture— Formula, f “B . J. A." 1910, p 896] 
Angles and Foci of the Telephoto Lens. [“ B. J.A.“ 1894, p. 949.] 
SteinheiVs Table of Camera Extensions. Equivalent Foci and Diameters 
of Images corresponding to a given Magnification of the Telephoio- 
gremhie Lens. Kb.J.A.*' 1902, p. 782.1 
Foeuesing with Pinhole Apertures. B.J. A." 1806, p. 064.] 








